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FOREWORD 


This  guide  describes  typical  project  management  accivities 
and  key  decision  points  essential  to  effective  production  plan¬ 
ning  for  the  manufacture,  test,  delivery,  installation,  demon¬ 
stration,  and  industrial  support  of  DcD  systems  and  equipment. 
This  type  of  production  planning  is  necessary  for  continued 
preparedness  to  meat  cur  defense  commitments.  The  guide  out¬ 
lines  a  systems  approach  to  the  planning  and  integration  of  sys¬ 
tems  and  equipment  design,  production,  and  logistics  support. 

It  describes  typical  relationships  among  project  management  and 
subordinate  elements  throughout  the  equipment  life  cycle.  All 
of  the  production  planning  events  and  their  relationships  form  a 
pattern  from  which  project  and  other  managers  within  the  Depart¬ 
ment  of  Defense  and  industry  can  selectively  tailor  program  net¬ 
works  . 

The  guide  provides  a  "kit  of  tools"  for  use  by  production 
specialists  and  other  interfacing  program  personnel.  It;  is  in¬ 
tended  to  assist  them  in  defining  plans,  actions,  and  interfaces 
tailored  to  specific  programs.  While  the  guide  is  not  intended 
to  be  incorporated  in  a  contract,  it  does  provide  a  checklist  of 
contract  considerations  for  both  government  and  industry  planning 
Application  'f  the  guide  will  depend  upon  such  factors  as  the  mix 
of  existing  versus  newly  designed  equipment  and  the  degree  of 
government  and  industry  involvement  in  various  phases  of  a 
program . 
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1. 


INTRODUCTION  TO  PRODUCTION  PLANNING 


Defense  components  and  industry  have  developed  many  nevv 
production  and  production  planning  concepts  during  the  past 
twenty-five  years.  As  part  of  a  systems  approach  to  weapon  sys¬ 
tems  project  management,  these  many  new  concepts  require  actions 
which  will  integrate  production  management  activities  to  achieve 
an  appropriate  balance  between  equipment  performance,  availability 
and  cost.  The  purpose  of  this  guide  is  to  identify  the  interre¬ 
lated  activities  that  will  provide  an  integrated  systems  approach 
to  production  management.  It  places  production  activities  in 
perspective  with  mission  objectives  and  such,  varied  functional 
management  disciplines  and  techniques  as  systems  engineering, 
procurement  policies,  life  cycle  costing,  configuration  manage¬ 
ment,  value  engineering  and  cost  reduction,  quality  assurance, 
status  and  requirements  reporting,  and  other  functional  and 
administrative  directives  and  procedures  (see  Figure  1). 

The  guide  places  emohasis  on  the  planni ng  actions  required 
to  place  equip;,  ent  design  into  production  and  out  li  -os  efficient 
time  phasing  for  production  activities.  If  pi ovidos  tor  continu¬ 
ous  schedule  balance  among  all  production  management  element  a, * 
actions,  and  resources.  The  guide  provides  a  "roadmap"  of  tin- 
key  project  actions  and  decision  points  in  the  life  cycle  ot  a 
typical  major  equipment  program.  It  is  intended  as  a  re; eronoe 
document  for  use  in  planning  for  production.  It  derives  its 
basic  structure  from  existing  DoD  objectives,  policies,  and 
directives . 

XA  list  of  elements  for  production  is  provided  in  paragraph 


1.2. 


THE  PRODUCTION  MANAGEMENT 
MISSION  IN  PERSPECTIVE 


MISSION  READY  UNITS 


SYSTEM/ 

SUPPORT 

COMMANDS 


SEPARA  TE 
SERV/CES 


Q  *  $ 

"  ^  C 


JOINT 

CHIEFS 


SERVICE 

SECRETARIES 


DEPARTMENT 
OF  DEFENSE 


f  ... 

* 

nr 

"Who  Manages ’ 
by 

*  Ways  to. 
Manage 

V 

through 

« 

Things  to  Manage 

SYSTEMS, 

ORGANIZATION 

DISCIPLINES, 

are 

TECHNIQUES 

PRODUCTION  ELEMENTS 

1  N  D  U  S  T  F 

*  1  A  L  B 

A  S  E 

'PPorf 


In  essence  the  guide  describes  the  project  management  task 
of  integrating  production  planning  wherever  needed  in  an  equip¬ 
ment  life  cycle.  Production  planning,  as  a  part  of  project 
management,  is  the  integration  of  elements  and  events  necessary 
to  systematically  define,  coordinate,  and  direct  all  activities 
ai.  influences  so  that  quality  systems,  equipment  and  supporting 
resources  will  be  produced  on  time  and  at  reasonable  cost. 

Figure  2  outlines  the  basic  elements  that  are  part  of  production 
management.  It  also  lists  comparable  elements  that  are  typical 
of  the  system  design,  support,  and  administration  and  centre’ 
functions . 

The  guide  covers  the  interfaces  ""^ng  system  design,  pro¬ 
duction,  and  logistics  support  management  (see  Figure  5).  It 
structures  production  activities  and  responsibilities  m  a  logic- 
flow  that  provides  continuity  in  the  systematic  development, 
production,  operations  and  support  of  weapons  and  equipment. 

The  maintenance  of  the  interfaces  and  continuity  among  activi¬ 
ties  is  essential  to  accomplishing  new  equipment  procurements 
where  program  objectives  call  for  high  availability  and  readiness 
at  low  cost.  The  guide  emphasizes  the  schedule  balance  and  con¬ 
trol  of  resources  and  data  among  the  subcontractor,  contractor, 
service  projects,  command  units,  and  other  areas  directly  con¬ 
nected  with  the  production- to-use  process.  This  emphasis  is 
intended  to  ■'.ssure  sufficient  visibility  for  management  decisions 
on  impending  changes  and  program  rescheduling  (see  Figure  3). 

Review  of  the  many  service,  industry,  and  other  documents 
and  handbooks  relating  to  production  led  to  the  realization  that 
terminology  and  lack  of  continuity  in  the  description  of  produc¬ 
tion  planning  actions  were  impediments  to  a  clear  picture  of 
production  management .  This  resulted  in  the  necessity  to  use 
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common  terms  and  to  structure  a  typical  planning  events  network. 

Some  terms  may  be  used  in  the  context  of  this  guide  in  a 
manner  unfamiliar  to  those  who  are  more  familiar  with  meanings 
peculiar  to  a  specialized  technical  or  management  discipline. 

To  prevent  misunderstanding,  an  attempt  has  been  made  to  use 
dictionary  meanings  in  lieu  of  t  chnical  jargon. 


1.1  APPLICATION 

Integrated  planning  for  production  will  provide  visibility 
of  the  actions  and  decisions  essential  for  improving  life  cycle 
costing,  value  engineering,  and  systems  engineering  analysis 
trade-offs.  Such  integrated  production  planning  facilitates 
achievement  of  lower  cost  per  equipment  unit  use  throughout  the 
life  cycle  of  the  weapons  system.  Inclusion  of  producibi li ty 
criteria  in  the  functional,  design,  and  production  baseline 
specifications  will  linprore  control  of  major  costs  and  provide 
the  contractor  with  better  plans  and  contract  specifications. 

The  guide  specifically  recommends  a  systematic  analysis  of  the 
production  requirements  and  considerations  with  the  system  design 
and  support  requirements  for  their  interdependent  impact  on  each 
other.  This  analysis  is  progressively  accomplished  during  the 
concept  formulation,  contract  definition,  development,  and  early 
production  phases.  The  pattern  of  planned  actions  and  decision 
points  described  in  this  guide  is  designed  to  minimize  later 
costly  changes  to  hardware  resulting  from  modifications  during 
the  operational  time  period.  The  guide  places  emphasis  on  pro¬ 
duction  planning  early  in  the  equipment  life  cycle  where  poten¬ 
tial  benefits  from  feasibility  studies  and  trado-ofts  are  at  a 
maximum  (see  Figure  4), 


IMPACT  OF  EARLY  PRODUCTION  PLANNING 
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The  guide  describes  discrete  management  actions  which  are 
performed  by  contractor  or  military  program  managers.  Program 
plans  and  contracts  must  specify  the  assignment  of  responsibility 
for  these  actions.  Only  key  program  actions  and  approval  points 
for  systems  and  equipment  of  average  complexity  have  been  inclu¬ 
ded  in  the  production  planning  network.  They  would  require  sim¬ 
plification  for  off-the-shelf  or  minor  equipment  procurements  and 
expansion  and  elaboration  for  more  specialized  and  complex  systems. 
The  guide  provides  a  check  list  of  the  actions  and  decision  points 
for  each  element  of  production  management.  Each  military  project 
manager  and  industrial  contractor  should  tailor  his  production 
to  accomplish  the  activities  and  events  outlined  by  this  guide. 
Procedures  and  interfacing  procurement  practices  must  be  screened 
for  selective  application  to  the  program.  Compatibility , 
clarity,  and  simplicity  must  be  the  goal. 

1.2  PLANNING  FOR  PRODUCTION  DURING  THE  EQUIPMENT  LIFE  CYCLE 

In  order  to  pr-”ide  a  pattern  for  an  integrated  planning 
approach  to  production,  the  following  elements  were  selected  as 
part  of  a  basic  models 


0 

Producibi.  lity  (P) 

o 

Plans  and  Controls  (PC) 

(3 

Manufacturing  (M) 

o 

Inspection  and  Test  (IT) 

U 

Facilities  (FA) 

o 

Equipment  and  Tools  (ET) 

C 

Industrial  Support  (IS) 

• 

Personnel  and  Training  (PT) 

3 

Control  Data  (CD) 

• 

Funding  (F) 

Certain  departments  and  agencies  wi 

thin  the  Department  of 

Defense  may  classify  elements  of  production  management  differ¬ 
ently.  Sue';  differences  are  of  secondary  importance  as  long  as 
two  basic  requirements  are  met.  The  breakdown  used  must  include 
consideration  of  all  required  production  management  actions,  and 
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the  elements  chosen  mu:  i  be  function  and  product  related  to 
permit  their  assignment  to  task-oriented  individuals  and  organi¬ 
zations.  The  element  breakdown  must  allow  tangible  events  and 
activities  to  be  structured  for  program  action.  They  need  not 
contain  or  describe  techniques  or  disciplines  concerning  "how" 
to  accomplish  each  event.  Information  on  how  to  accomplish  the 
production  planning  tasks  may  be  found  in  many  available  produc¬ 
tion  handbooks^  and  other  government  and  industry  documentation. 

The  ele  ents,  events,  and  decision  points  described  herein 
are  functionally  related  and  do  not  indicate  assigned  organiza¬ 
tional  relationships.  Those  relationships  for  each  project  or 
program  should  be  defined  in  the  implementing  documentation. 

The  clear  assignment  of  responsibility  for  accomplishing  the 
activities  outlined  in  this  guide  is  one  of  the  most  important 
functions  of  production  management.  When  accompanied  by  similar 
clear  assignment  of  responsibility  in  the  design  and  iogistics 
support  areas,  such  action  insures  a  complete  and  integrated 
approach  to  acquisition  management. 

Figure  5  outlines  a  systems  engineering  approach  to  inte¬ 
grating  the  project  management,  functions  of  support  and  produc¬ 
tion  with  system  design.  Key  life  cycle  events  for  each  of 
these  functions  are  depicted.  A  summarization  of  these  events 
for  each  phase  of  the  life  cycle  follows: 

o  Concept  Formulat ion :  Production  planning  activities 
begin  with  the  definition  of  top  level  functions  and  require¬ 
ments  needed  to  satisfy  a  required  operational  capability:  e.g., 

^For  example,  the  Production  Handbook,  2nd  Ed.,  as  edited 
by  Gordon  B.  Carson  and  published  by  the  Ronald  Press  Co.,  New 
York,  in  1958. 
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weapon  system  or  equipment.  Included  in  a  required  operational 
capability  document  is  an  estimate  of  the  current  production 
capabilities  which  may  be  considered  in  alternative  equipment 
concepts.  These  trade-offs  may  be  among  existing  competing 
capabilities  or  among  proposed  new  processes  designed  to  produce 
equipment  which  cannot  be  manufactured  by  existing  production 
capabilities.  The  best  of  the  production  concepts  a»*e  selected 
and  included  in  the  Five-Year  Defense  Program  along  with  the 
prime  equipment  and  support  concept  selections.  The  selected 
concepts,  together  with  the  requirements  to  be  levied  on  the 
contractor  for  contract  definition,  are  included  in  a  production 
plan  requirements  section  within  the  system  development  plan. 
Management  should  provide  for  continued  use  of  production  plan¬ 
ning  personnel  who  participated  in  concept  formulation  during 
contract  definition  to  assure  continuity  of  production  planning. 

The  preservation  of  technical  competence  and  continuity  of  experi¬ 
ence  through  all  life  cycle  phases  are  major  factors  in  avoiding 
unnecessary  expenditures.  Managencnt  prerogatives  available 
within  all  DoD  and  contractor  areas  to  maintain  such  continuity 
in  project  management  planning  include:  ^1)  insuring  policy 
and  procedure  compatibility  between  the  functional  and  project 
imuun /a  1 1  ons  ;  (  2  i  est  ab  li  slum  personnel  policies  which  make 

efficient  use  ot  experience  through  t  raimr  j  and  reassignments 
between  production  pi. inning  and  production  organizations;  (3) 
implement i ng  effective  procedures  for  the  timely  collection, 
analysis,  and  dissemination  ot  management,  performance,  and 
historical  data;  and  (4)  judicious  use  of  contract  representu- 
*  ves,  contract  technicians,  consultants,  and  other  services. 

*  Con  t  iiU' t  De  f  i  ;•  i  1 1  on  :  Product  l  on  planning  activities  are 
based  on  the  production  plan  requirements  in  t he  sys  tern  development 
plan.  The  technical  and  management  requirements  are  combined  to 
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provide  guidance  to  the  respective  military  and  contractor 
project  managers.  These  requirements  must  be  included  in  requests 
for  proposals.  Evaluation  criteria  for  cor*-ract  definition  and 
production  contracts  also  are  documented  for  subsequent  use  by 
source  selection  personnel.  Contractor  proposals  should  be  evalu¬ 
ated  for:  (1)  the  degree  to  which  they  meet  or  exceed  minimum 
requirements  for  production,  (2)  comparative  credibility  of 
their  production  cost  estimates  and  impact  on  life  cycle  costs, 

(3)  comparative  producibility  and  risk  of  their  manufacturing 
processes,  (4)  an  effective  plan  for  demonstrating  the  product 
against  production  specifications,  arid  (5)  the  adequacy  of  their 
make/buy  relationships.  Successive  iterations  of  the  proposal 
activities  often  are  necessary  to  select  an  optimum  system  and 
equipment  design/support/production  approach.  The  above  actions 
result  in  general  specifications  for  equipment  and  its  production 
and  support. 

The  selected  contractor's  production  plan  and  detailed 
technical  and  management,  criteria  for  development  planning  are 
combined  into  a  production  plan  for  inclusion  in  the  development 
contracts.  Anticipated  requirements  for  producibility,  plans 
and  controls,  use  and  sharing  of  production  equipment,  tools  and 
facilities,  make  or  buy  relat icnships,  mix  of  contractor  and 
government  support  and  other  production  planning  interface  infor¬ 
mation  are  identified.  Development  contracts  must  define  pro¬ 
ducibility  requirements  in  terms  of  schedules,  controls,  responsi¬ 
bilities,  product  demonstrations,  and  test  unit  versus  production 
run  commitments. 

Where  the  program  requires  state-of-the-art  production  only, 
the  contract  may  be  developed  to  cover  production  runs  as  part 
of  a  total  package  procurement.  Where  the  program  requires 


advancing  the  state-of-the-art,  the  contract  may  be  developed  to 
cover  only  test  units  as  part  of  levelopmen t .  Complex  programs 
may  require  separate  contracts  of  L.  th  types  and  later  additional 
contracts  for  production  runs  of  the  advanced  state-of-the-art 
equipment . 

f>  Developmen t :  Production  planning  activities  begin  with 
the  definition  of  detailed  production  concepts  and  requirements. 
These  concepts  and  requirements  are  based  upon  the  continuously 
evolving  equipment  designs  and  logistics  support  requirements. 
Production  activities,  times,  locations,  and  the  detailed  require¬ 
ments  tor  equipment  and  tools,  facilities,  personnel,  and  data 
are  refined.  Production  personnel  participate  in  equipment  design 
and  logistics  support  reviews  and  demonstrations.  They  must 
evaluate  all  changes  for  their  impact  upon  the  production  require¬ 
ments.  Desiun/support/'producibi  li  ty  trade-offs  are  conducted. 

These  trade-offs  should  consider  the  use  of  standard  parts  and 
materiel.-.,  especially  where  the  possibility  of  repetitive  pro- 
due  <.  i on  exists.  Program  mar.aaement  approval  based  on  these 
trade-offs  results  m  the  establ  i shment  ot  a  proposed  product 
baseline  cent luurat ion  and  release  ot  initial  production  contracts. 
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h 1  eh  initial  production  hardware  items  are  to 


it:  tested  and  approved .  Depending  on  the  type  of  procurer  er.  t 

,  total  package  procurement  tor  development  and  production 
or  procurement  lor  development  only)  ,  contracts  .it  this  point 
must  let  me  schedules ,  ap.pcrt  lonrents ,  responsibilities,  and 
ot  her  requirements  essential  to  iollow-en  production  runs  ot  the 
approved  cor:  f  i  nutation  items. 


a  n  v 


•  Pr . nine t  ion:  Planning  acti"\t  ics  start  with  the  completion 
release  or  detailed  procurement  s  pec  i  f  i  c  a  t  i  or.  s  and  cost 
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targets  for  hardware  and  supporting  items.  Limited  quantities 
of  these  items  are  produced  for  test.  A  first  article  inspec¬ 
tion  is  conducted  to  evaluate  hardware  and  support  items  against 
their  specifications.  Acceptance  of  first  article  hardware  and 
support  items  establishes  a  firm  product  baseline  for  follow-on 
production. 

Production  personnel  evaluate  changes  resulting  from  service 
tests  conducted  in  a  preplanned  operational  environment.  Produc¬ 
tion  requirements  are  changed  as  a  result  of  design/support/ 
production  decisions.  Production  resources  are  provided,  as 
previously  negotiated,  to  equip  and  support  the  first  operating 
organization.  Combined  or  separate  government  and  contractor 
logistics  support  activities  during  this  period  are  based  on 
phaseover  plans  and  schedules. 

o  Operation:  Production  activities  continue  in  accord 
with  phaseover  plans,  schedules,  and  previously  negotiated  con¬ 
tracts.  Equipment  and  operational  support  changes  made  as  a 
result  of  operational  suitability  demonstrations  are  reviewed 
for  their  impact  upon  production.  All  deficiencies  are  identi¬ 
fied  and  evaluated  by  design/support/production  trade-offs  prior 
to  making  modification  decisions.  Production  runs  and  operating 
unit  support,  if  applicable,  are  modified  and  documented.  The 
information  is  made  available  to  future  production  of  the  con¬ 
figured  items  and  to  future  weapon  system  and  equipment  planning. 
Production  preparedness  plans  (e.g.,  mobilization  to  perform 
added  missions,  government  plant  production  decisions,  govern¬ 
ment/contractor  production  relationships)  must  continuously  be 
updated  with  information  which  poses  a  change  to  equipment  and 
support  configuration.  These  changing  plans  are  a  part  of  the 
operational  and  system  support  command  function  and  may  cause 
new  project  action,  extension  of  existing  production  and  support 
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activities,  or  result  in  a  phasecver  of  production  due  to  tech¬ 
nical  advar cements  or  mission  changes. 

1.3  USE  OF  THE  GUIDE 

This  guide  provides  examples  of  production  planning  actions 
which  are  normally  accomplished  during  the  life  cycle  of  a  typi¬ 
cal  equipment  project.  It  . s  a  ilexible  document.  It  is  intended 
as  a  tool  for  use  by  project;  managers  in  tailoring  their  own  pro¬ 
gram  actions  and  milestones  to  fit  their  own  unique  development 
requirements  ana  funding  limitations.  These  requirements  will 
vary  by  system  or  equipment  type  (e.g.,  munitions,  missiles, 
aircraft,  tanks,  ships,  radar)  and  their  complexity,  as  well  as 
the  degree  to  which  government  and  contractors  participate  in 
each  action.  Procurement  policies  will  have  an  impact  upon  how 
each  program  is  conducted.  In  any  case,  a  pro'  'ion  of  the  com¬ 
posite  of  all  production  elements  and  all  planned  events  will 
result  in  a  more  systematically  defined ,  coordinated  and  directed 
P r  od ucuo n  p r o >. i r am  . 

Although  the  guide  itself  is  not  intended  as  a  contractual 
document ,  its  basic  procedures  are  workable  within  the  framework 
ol  existing  policies  and  directives.  Incompatibilities  among 
this  guide  and  existing  policies  and  directives  should  be  care¬ 
fully  evaluated  to  determine  appropriate  management  action. 

I’rmoct  managers  and  contractors  shou  Id  plan  program,  action  sequen 
•cos  baser,  on  as  much  of  the  equipment  lire  cycle  depicted  by 
tins  guide  as  possible.  This  will  assist  m  maintaining  program 
continui ty,  especially  where  a  series  of  contracts  . v  needed  to 
define  and  produce  a  system . 

Chapter  1  has  provided  an  overview  of  t  he  purpose,  applica- 
■contents  Nf  the  guide.  Chapter  1  describes  the  system 
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design,  support,  and  production  management  relationships  neces¬ 
sary  to  the  planning  for  production.  The  remainder  of  the  guide 
describes  the  life  cycle  program  events  for  the  selected  produc¬ 
tion  elements.  After  reading  this  firsr  chapter,  the  executive 
seeking  a  general  understanding  of  the  systems  engineering 
approach  to  production  planning  should  read  the  introduction  to 
Chapter  2,  paragraph  2.1,  and  review  in  detail  the  last  foldout 
chart,  Figure  6.  This  will  provide  an  overview  of  the  life  cycle 
relationships  among  all  production  elements  in  terms  of  their 
specific  actions  as  well  as  their  interfaces  with  design  engi¬ 
neering  and  logistics  support.  Production  managers  may  find  it 
convenient  to  read  consecutively  numbered  action  block  descrip¬ 
tions  as  they  follow  the  chart.  The  Chapter  2  descriptions 
cover  the  design  engineering,  production,  and  logistics  support 
management  level,  and  Chapters  3  through  12  cover  the  detailed 
production  element  level. 
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2.  SYSTEM  DESIGN,  LOGISTICS  SUPPORT,  AND 
PRODUCTION  PLANNING  INTERFACES 


2.1  INTRODUCTION 

Planning  for  production  of  systems,  equipment,  and  support 
resources  requires  a  close  and  dynamic  working  relationship 
among  system  design,  logistics  support,  and  production  manage¬ 
ment.  It  involves  repeated  review  and  refinement  of  the  pro¬ 
duction  requirements  and  their  probable  impact  on  current  cost, 
cost  in  production,  system  design,  and  support  planning.  Figure 
6  depicts  the  planning  events  typical  of  weapons  systems  or 
equipment  of  average  or  greater  complexity.  These  events  cover 
system  design,  support,  and  production  management  as  well  as 
selected  elements  essential  to  production  planning.  Together 
they  form  a  pattern  from  which  project  and  other  managers  within 
DoD  and  industry  can  selectively  tailor  their  own  program  networks. 
The  tailoring  of  each  network  depends  upon  such  factors  as  the  need 
for  new  equipment,  the  mix  of  existing  versus  new  equipment,  and 
the  degree  of  government  and  contractor  involvement  in  each  event. 

Qualitative  and  quantitative  producibili ty  characteristics, 
as  well  as  operational  characteristics,  must  be  included  in  the 
system  and  equipment  specif ications .  These  producibi li ty  charac¬ 
teristics  include  materiel  and  machining  standards,  tolerances, 
and  limits  for  design;  the  alternatives  or  selections  Cor  casting, 
forging,  forming,  riveting,  and  welding  of  materials  and  parts; 
the  requirements  for  single  versus  multiple  production  line 
capabilities;  inspection  and  test  frequencies  and  durations; 
personnel  skill  restrictions  and  limitations  upon  design;  and 
critical  materiel  risks  based  upon  the  most  recent  experience. 
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Also  included  are  the  control  specifications  for  assuring  these 
characteristics  are  considered  in  designs.  The  characteristics 
must  be  identified  in  a  manner  which  will  assure  equipment  pro- 
ducibility  throughout  its  life  cycle.  Specified  production 
characteristics  must  also  be  compatible  with  these  portions  of 
the  specification  which  outline  the  operational  and  logistics 
support  characteristics  of  the  system.  Especially  important  is 
a  free  flow  of  consultations  among  design,  logistics,  and  produc¬ 
tion  efforts  to  ensure  effective  use  of  parts  standards,  process 
standards,  and  performance  standards.  Coordinated  management 
decisions,  directives,  and  criteria  implementing  standardization 
objectives  should  be  established  as  early  in  the  production 
cycle  as  possible. 

System  identification,  selection,  programming,  control,  and 
evaluation  of  materiel,  cost,  ard  industrial  resources  must  be 
accomplished  throughout  the  production  planning  and  production 
life  span.  Production  management  must  assure  that  its  subordi¬ 
nate  element..,. 

1)  Understand  the  mission,  system  and  equipment; 

2)  Define  actions  and  resources  required  for  the  complete 
production  planning  cycle  such  that  designed  equipment 
may  be  rapidly  put  into  production  without  undue  con¬ 
tract  delays: 

3)  Schedule  actions  and  commit  resources  to  develop  equip¬ 
ment  md  support  future  operations  and  logistics 
activiti e  s ; 

4)  Apply  the  most  recent  and  applicable  techniques  and 
disciplines  for  program  assurance  of  quality,  value 
engineering,  schedule  balance,  and  total  production 
requi  remen ts  ident  i.  i  icat  ion; 
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5)  Request  and  utilize  funds  in  a  preplanned  sequence  and 
maintain  cost  control  to  minimize  production  cost  over¬ 
runs  and  program  delays;  and 

6)  Use  data  and  standard  control  techniques  to  maintain 
configuration  accountability  and  an  information  and 
experience  exchange  among  a’ 1  project  elements. 

The  following  paragraphs  describe  the  system  design,  support, 
and  production  management  events  typical  of  a  weapon  system  or 
equipment  program  of  average  or  greater  complexity.  They  pro¬ 
vide  a  systematic  identification  of  actions  prerequisite  to 
achievement  of  the  operational  and  support  mission.  It  is 
recommended  that  the  reader  simultaneously  review  Figure  6  for 
complete  visibility  of  the  relationships  among  all  events. 

System  design  and  logistics  support  management  events  which  occur 
at  roughly  the  same  time  in  the  life  cycle  are  described  concur¬ 
rently  with  the  production  management  events  to  provide  an  inte¬ 
grated  view  of  the  project  activities.  System  design  and  logis¬ 
tics  support  activities  (SD  and  SM)  are  shown  with  titles  in 
light  underline.  Production  management  activities  (PM)  are 
shown  with  titles  in  heavy  underline. 

2.2  DETAILED  EVENT  DESCRIPTION 

SD- 1  REQUIRED  OPERATIONAL  CAPABILITY 

The  system  or  equipment  life  cycle  begins  with,  the  identi¬ 
fication  of  an  operational  deficiency  or  the  need  for  a  new 
military  capability.  This  required  operational  capability  is 
usually  defined  by  the  nature  of  the  threat,  the  anticipated 
operating  environment,  variations  m  basic  mission  and  the  con¬ 
straints  of  policy,  fund' ng,  gross  schedule  requirements,  and 
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minimum  system  operational  performance  criteria  (e.g.,  speed,  { 

range,  capacity,  firepower,  target  acquisition,  vulnerability).  ; 

These  needs  result  in  a  tentative  requirement  for  a  new  vessel, 
aircraft,  missile,  vehicle,  communications  systems  or  gear,  or 
for  multiple  combination,  of  such  hardware.  These  requirements 
must  undergo  screening  and  approval  prior  to  further  concept 
formulation  action. 

SM-1  DEFINE  LOGISTICS  SUPPORT  CAPABILITY  RE£U I RBMENTS 

Support  representatives  must  analyze  the  required  opera¬ 
tional  capability  to  determine  the  logistics  support  capability 
needed.  These  capabilities  should  be  stated  in  terms  of  (1) 
quantitative  readiness  performance  criteria  (e.g.,  system  avail¬ 
ability,  utilization,  permissible  scheduled  and  unscheduled 
maintenance  downtimes,  operator  and  maintenance  requirements  in 
terms  of  gross  skills  and  manning  levels,  firing  rates,  launch 
rates);  and  (2)  qualitati'-e  readiness  requirements  (e.g.,  com¬ 
patibility  with,  existing  replenishment  techniques,  operational 
unit  self-sufficiency  -in  remote  areas,  personnel  skill  level 
limitations,  automated  fault  isolation  techniques). 

.Support  considerations  are  provided  to  the  required  opera¬ 
tional  capability  document  by  (!'  identifying  the  needed  support 
oapabi  lity,  (-’)  proposing  nodi  f  lent  ions  to  the  operational  re¬ 
quirements  statement  which  will  enhance  overall  effectiveness, 
and  (i)  recommend  1  ng  substitute  capabi  lit  les  or  alternate 
solut ions . 

APPKPVK  RioJl'IRKP  OPERATIONAL  CAPABILITY  DOCUMENT 

The  desired  system  cnpabi li ties  (rfD-1) ,  the  logistics 
suppoi f  requirements  (SM-1) ,  and  the  current  capability  to  meet 
these  requirements  (SM-2  and  PM-2)  are  essential  inputs  for  the 
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review  and  approval  of  the  required  operational  capability  docu¬ 
ment.  These  inputs  provide  information  for  mission  analyses  and 
preliminary  design  necessary  to  develop  system  concepts,  techno¬ 
logical  approaches,  and  related  cost  and  schedule  information. 
Clear  government  and  contractor  r‘i^y  responsibilities  for  the 
development  of  requirements  for  schedule,  costs,  work  breakdown 
structures,  etc.,  must  be  made. 

SM-2  ESTIMATE  OF  LOGISTICS  SUPPORT  CAPABIL ITIES 

An  integrate!  package  of  each  support  element's  forecasted 
ability  to  satisfy  support  readiness  requirements  (SM-i)  is 
prepared.  For  example,  the-  package  might  include  readiness  per¬ 
formance  experience  together  with  lessons  learned  on  previous 
similar  systems  including  utilization,  availability,  incidence 
of  unscheduled  maintenance,  causes  of  maintenance  downtime, 
facility  requirements,  training  requirements,  technical  data 
display  techniques,  fault  isolation  techniques,  the  benefits  of 
tracking  repair  parts  usage,  and  the  maintainability  goals  to  be 
considered  from  similar  system  and  equipment  do  •  t  gr.  experience. 
Probable  support  requirements  over  and  above  existing  capabili¬ 
ties  are  identified  for  further  action. 

PM- 2  ESTIMATE  PRODUCTION  CAPABILITY 

An  estimate  must  be  made  of  the  current  capab 1 1 2 1  y  to  pro¬ 
duce  the  types  of  equipment  being  considered.  It.  is  based  upon 
the  operational  and  support  requirements  and  capabilities  iSl>-2 
and  SM-2).  This  estimate  will  be  based  on  date  covering  simi¬ 
lar  ystem  or  equipment  production  capacities,  problems  associ¬ 
ated  with  prcxiucibi  li  ty  of  past  systems,  experience  on  p  i  od  •  i  e  t :  o 
emergencies  or  unscheduled  field  mod  i  1 i  cat  :  on  requirement:-}, 
critical  experience  in  achieving  value  and  quality  of  ironist. 
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feasibility  studies  (SD-3)  consist  of  an  integrated  package  of 
operational  and  economic  trade-off  results  (e.g.,  equipment 
redundancy  or  high  reliability  versus  maintenance  upon  failure) 
and  selection  of  each  element’s  best  approach  to  overall  support 
Maintainability,  reliability,  and  cost  are  the  focal  point  for 
trade-offs  combining  system  design  alternatives  with  concept 
inputs  from  each  support  element.  Failure  to  consider  the  com¬ 
bined  trade-off  alternatives  can  result  in  a  support  concept 
which  leads  to  excesses  and  shortages,  duplicate  facilities, 
and  poor  use  of  existing  capabilities.  Use  of  simulation  tech¬ 
niques  and  mathematical  modeling  as  trade-off  aids  should  be 
resorted  to  when  complex  problems  ar  •  encountered.  With  proper 
design,  the  data  base  for  simulation  or  mathematical  modeling 
may  be  used  later  as  a  dynamic  management  data  baseline. 

PM- 3  DEVELOP  PRODUCTION  FEASIBILITY  ESTIMATES 

Concurrently  with  the  conduct  of  system  feasibility  studies 
and  the  development  of  support  alternatives,  production  feasi¬ 
bility  est  mates  should  be  made  for  each  of  the  alternatives. 
These  feasibility  estimates  should  include  consideration  for 
using  existing  production  techniques  for  each  alternative  b  mg 
studied.  They  also  should  consider  advanced  production  tech¬ 
niques  available  at  that  point  in  time  and  their  risk  to  equip¬ 
ment  production.  Gross  schedule  comparisons  and  evaluations 
for  alternatives  should  be  made. 

Requirements  for  critical  raw  materials,  long  lead  produc¬ 
tion  capabilities,  and  long  lead  system  equipment  should  be 
carefully  examined.  Plans  should  be  made  for  procurement  and 
control  of  these  items  as  soon  as  sufficient  detailed  identifi¬ 
cation  is  available.  Specific  control  systems  for  configuration 
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quality,  cost,  and  schedules  should  be  identified.  The  feasi¬ 
bility  estimates  should  then  become  part,  of  the  overall  system 
studies  (SD-3) . 

SD-4A  APPROVE  PROGRAM  CHANGE  REQUEST 

When  a  system  concept  is  developed  to  the  point  where  its 
technical  and  economic  feasibility  can  be  verified,  a  Program 
Change  Request  (PCR)  is  prepared  to  incorporate  the  selected 
program  i..tc  the  DoD  Five-Year  Defense  Program.  OSD  approval 
is  granted  by  a  Program  Change  Decision  (PCD) . 

SD-4B  APPROVE  SYSTEM  CONCEPT  FORMULATION  PACKAGE 

The  system  concept  formulation  package  assures  higher 
authority  that  the  selected  concept  is  the  best  way  to  satisfy 
the  identified  operational  need  and  recommends  the  resources 
needed  to  pursue  further  development.  The  package  contains  a 
description  of  the  proposed  system,  the  costs  and  schedules, 
and  the  rationale  supporting  the  concept  selection.  It  provides 
for  a  preliminary  program  review  prior  to  preparing  a  system 
development  plan. 

SM-4A  PREPARE  LOGISTICS  SUPPORT  PROGRAM  CHANGE  REQUEST 

The  logistics  support  section  of  the  Program  Change  Request 
is  prepared.  This  section  should  contain  information  on  readi¬ 
ness  performance  goals  (including  maintainability  and  reliability 
design  performance  requirements),  maintenance  concepts,  support 
impact  on  organizations,  preliminary  estimates  of  life  cycle  sup¬ 
port  costs,  and  major  support  development  milestones. 

SM-4B  PREPARE  SUPPORT  CONCEPT  FORMULATION  PACKAGE 

The  selected  support  concepts  (SM-3)  are  documented  for 
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inclusion  in  the  system  concept  formulation  package  (SD-4B) . 

The  package  also  includes  the  estimated  costs  and  schedules, 
the  concept  selection  rationale  and  the  specific  funding  needed 
for  further  development.  The  package  provides  justification  to 
the  logistics  approval  authority  for  the  selected  concepts. 

PM-4  PREPARE  PRODUCTION  PROGRAM  CHANGE  REQUEST 

■— l— 1 — — —  «r  — n  m  M  I  mm  ii  immmmomm 

When  preliminary  production  feasibility  for  the  design 
concept  has  been  verified,  the  production  concept,  cost  esti¬ 
mates,  preliminary  schedules^  and  anticipated  risk  areas  should 

be  documented.  This  information  consists  of  preliminary  sket- 

/ 

:hes,  system  level  schedules  and  gross  projections  of  anticipated 
production  requirements  and  costs.  These  are  included  in  the 
concept  formulation  package  for  the  system  (SD-4B) . 

SD-5  APPROVE  SYSTEM  DEVELOPMENT  PLAN 

The  systems  development  plan  is  the  functional  baseline  for 
further  engineering  development  of  performance  specifications. 

The  plan  includes  functional  and  technical  descriptions  of  opera¬ 
tions  and  support  requirements,  preliminary  systems  and  equip¬ 
ment  configurations,  production  concepts  and  requirements  to  be 
levied  on  the  contractors,  and  trade-offs  to  be  further  con¬ 
sidered.  Emphasis  is  placed  on  areas  of  high  technical  risk, 
schedules,  and  life  cycle  costs.  The  plan  also  identifies  fund¬ 
ing  requirements  so  that  contract  definition  and  further  develop¬ 
ment  budget  allocations  can  be  made.  Acceptance  of  the  Develop¬ 
ment  Plan  is  a  "Key  Approval  Action"  requiring  review  and  approval 
prior  to  contract  and  funding  release  by  Service  level  or  OSD 
authority,  as  appropriate  to  existing  policy  on  weapons  tech¬ 
nology  and  dollar  thresholds.  Program  reviews  leading  to  this 
"Key  Approval  Action"  should  insure  adequacy  of  planning  for  the 
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production  of  equipment  and  for  the  logistics  support  of  opera¬ 
tional  maintenance  activities.  They  must  be  conducted  with 
participation  by  production  and  logistics  staff  members  at  the 
appropriate  Service  or  OSD  decision  level. 

SM-5  DEVELOP  SUPPORT  PLAN  REQUIREMENTS 

The  support  plan  requirements  are  included  in  the  system 
development  plan  (SD-5)  and  the  request  for  proposals.  These 
requirements  include  gross  support  functions  that  meet  system 
or  equipment  requirements;  the  design  and  support  goals  in  terms 
of  performance,  readiness  and  cost-to-produce  criteria  to  be  met 
during  engineering  development;  support,  operation  and  cost 
trade-off  criteria  to  be  considered;  and  support  program  manage¬ 
ment  activities  and  decision  points  anticipated  during  subsequent 
development  events'.  Specific  inputs  to  the  support  plan  require¬ 
ments  include  maintainability  and  reliability  requirements,  main¬ 
tenance  support  concepts,  preliminary  support  equipment  estimates 
and  design  criteria,  and  preliminary  supply,  facility,  personnel 
and  training,  technical  data,  transportation,  handling,  packaging, 
schedule,  life  cycle  cost  and  funding  requirements.  n  '  support 
plan  requirements  should  be  clearly  defined  and  quantified  for 
"Key  Approval  Action"  specified  in  SD-5.  They  should  be  included 
in  the  request  for  proposals. 

PM - 5  DEVELOP  PRODUCTION  PLAN  REQUIREMENTS 

jduction  plan  requir-  en'  s  should  be  developed  in  conso¬ 
nance  with  the  logistics  support  plan  requirements  for  inclusion 
in  the  system  development  plan  (SD-5)  and  request  for  proposals. 
They  provide  the  basis  upon  which  contractors  can  propose  their 
production  plans  during  contract  definition  activities.  The 
depth  of  detail,  is  dependent  on  the  type  of  procurement  and  the 
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degree  of  configuration  identification  at  that  point  in  time. 
Production  plan  requirements  must  include  the  concepts  and 
criteria  for  producibility ,  production  plans  and  controls,  in¬ 
spection  and  test,  facilities,  equipment  and  tools,  industrial 
support,  personnel  and  training,  data,  schedules,  value  engineer¬ 
ing,  costs,  and  funding.  Emphasis  should  be  placed  on  production 
risk  schedules,  and  cost  estimates  for  the  equipment  life  cycle. 
The  requirements  should  be  specified  for  both  government  and 
industry  activities.  Responsibilities  and  relationships  should 
be  identified.  Consideration  should  be  given  to  production  quan¬ 
tities,  mobilization  policy,  automated  programming  for  tools  and 
configuration  management,  quality,  cost  and  schedule  controls 
and  flexibility.  Funding  requirements  by  major  milestone  also 
should  be  identified  so  that  contract  definition  and  further 
development  budget  allocations  can  be  made. 

SD-6A  APPROVE  SYSTEMS  CONTRACT  DEFINITION 

Mu  advance  procurement  plan  initiating  sole  source  or  com¬ 
petitive  contract  definition  for  the  selected  system  and  support 
concepts  is  issued  following  approval  of  the  development  plan. 
Procurement  and  budget  authorizations  are  provided  to  the  devel¬ 
opment  command  in  this  management  plan. 

SD-6B  APPROVE  SUPPORT  AND  PRODUCTION  REQUIREMENTS 

As  an  integral  part  of  the  systems  contract  definition 
approval,  support  and  production  requirements  are  approved  through 
direct  coordination  with  responsible  managers  at  all  appropriate 
DoD  levels.  This  approval  is  the  basis  for  beginning  development 
of  the  logistics  support  and  production  management  plans. 

SD-7A  APPOINT  SOURCE  SELECTION  AUTHORITY 

Early  contract  definition  effort  consists  of  detailed 
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enginee  . ng  to  define  operations  and  support  performance  require¬ 
ments.  This  effort;  is  aimed  toward  the  preparation  and  approval 
of  an  "allocation"  baseline  for  acquisition  of  the  system  and 
equipment.  Contract  definition  may  involve  competitive  propo¬ 
sals  by  several  contractors.  A  source  selection  authority  is 
appointed  to  provide  DoD  in-house  evaluation  of  these  proposals. 
Assistance  is  provided  through  representative  staff  elements  of 
the  Services.  The  purpose  of  this  assistance  is  to  help  estab¬ 
lish  the  source  selection  criteria. 

SD-7B  PROVID E  SUPPORT  AND  PRODUCTION  REQUIREMENTS 
TO  REQUEST  FOR  PROPOSALS 

The  logistics  support  and  production  plans  requirements 
(SM-5  and  PM-5)  provided  as  a  part  of  the  systems  development 
plan  (SD-5)  are  included  in  the  request  for  proposals  (SD-7C) . 

It  is  of  utmost  importance  that  these  requirements  thoroughly 
define  operational.,  readiness,  and  producib  i  li  cy  specification 
goals.  They  also  should  specify  the  support  and  production 
management  approaches  to  further  development  and  acquisition  of 
resources . 

SD-7C  REQUEST  FOR  PROPOSALS 

The  request  for  proposals  is  prepared  for  issuance  to  con¬ 
tractors.  It  contains  results  of  prior  studies  and  the  current 
system  specifications.  Included  are  such  key  characteristics  as 
performance,  readiness,  and  producibi li ty  targets,  with  criteria 
for  their  further  development,  test,  and  demonstration.  Required 
program  management  criteria  include  assignment  of  responsibili¬ 
ties  and  selective  identification  of  specific  portions  of  general 
directives,  policies,  and  procedures  that  are  to  apply  to  the 
selected  procurement  approach.  Complexity  and  cost  of  equipment 
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may  require  successive  iterations  of  the  request  for  proposals 
and  proposal  evaluation  before  contract  definition  can  be 
completed. 

Where  appropriate,  requirements  for  life  cycle  cost  estimates 
should  be  included  in  final  request  for  proposals.  Program  man¬ 
agement  should  consider  and  define  representative  cost  elements, 
time  elements,  and  the  simplest  appropriate  methodology  to  be 
followed  by  competing  contractors  in  developing  and  updating 
life  cycle  cost  estimates  for  (1)  program  funding  and  budget 
control  and  (2)  cost  of  use  (and  ownership)  comparisons.  In 
simple  equipment  procurements,  product  use  guarantees  alone 
might  satisfy  these  requirements.  Similarly,  where  the  contracts 
include  contractor  assumption  of  support  responsibilities  and 
associated  costs,  major  life  cycle  cost  elements  may  be  already 
included  in  the  cost  of  acquisition. 

SM-7A  Df.vi.bQP  LOGISTICS  SUPPORT  MANAGEMENT  P^AN 

The  logistics  support  management  plan  is  established  to  pro¬ 
vide  an  outline  of  specific  organizational  responsibilities  and 
functions  for  further  development  and  acquisition  of  support  re¬ 
sources  and  monitoring  of  contract  effort.  A  separate  plan  for 
each  support  element  program  is  included  in  the  support  manage¬ 
ment  plan.  The  plan  should  identify  organizational  interfaces; 
define  working  procedures  and  personnel  responsible  for  such 
things  as  implementation  of  the  logistics  support  development 
program,  monitoring  of  the  contractors’  value  engineering,  main¬ 
tainability  and  reliability  efforts;  and  establish  policy  regard¬ 
ing  maintenance  engineering  practices  and  procedures  for  all 
levels  of  maintenance,  development  and  acquisition  of  support 
equipment  and  facilities,  procurement  and  distribution  of  spares 
and  repair  parts,  implementation  of  the  personnel  and  training 
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program,  procurement  and  distribution  of  technical  data,  and 
l^olementat ion  of  the  transportation,  packaging,  and  handling 
program.  The  plan  should  include  related  funding,  schedule 
and  data  management  information,  relationships  and  responsibili¬ 
ties  between  development  and  support  commands,  and  designation 
of  the  logistics  support  manager, 

SM-7B  ESTABLISH  LOGISTICS  SUPPORT  CRITERIA  FOP 
PROPOSAL  EVALUATION 

The  logistics  representatives  on  the  source  selection  board 
establish  criteria  for  evaluation  of  proposed  support  plans. 

These  criteria  include  policies  for  determining  how  well  each 
proposal  meets  readiness  performance  specifications  and  cost 
requirements,  takes  advantage  of  current  resources,  minimizes 
technological  risks,  and  considers  life  cycle  support  costs. 

PM-7A  DEVELOP  PRELIMINARY  PRODUCTION  MANAGEMENT  PLAN 

The  preliminary  production  management  plan  should  provide 
specific  organizational  responsibilities  and  functions  for  fur¬ 
ther  planning  and  development  of  production  resources.  It  should 
include  policies  for  monitoring  contract  definition.  Production 
element  inputs  identify  organizational  interface  working  proce¬ 
dures  and  personnel  responsible  for  such  things  as: 

•  Implementation  of  the  production  resources  develop¬ 
ment  program; 

•  Monitoring  of  the  contractor's  producib i 1 1 ty  program 
e  t  f or t ; 

•  Monitoring  the  contractor's  con trcl -of-cost- 1 n -produc¬ 
tion  design  targets; 


•  Establishing  policy  regarding  plans,  controls  and 
analysis  practices  and  procedures; 

•  Development  and  acquisition  of  production  tools, 
equipment,  and  facilities; 

•  Procurement,  control  and  distribution  of  industrial 
resources ; 

•  Implementation  of  personnel  and  training  programs; 

•  Identification  and  control  of  critical  materiel  items; 
and 

e  Funding  and  control  data. 

The  management  plan  includes  related  cost  and  schedule 
information,  the  relationships  and  responsibilities  among  pro¬ 
duction,  system  design  and  support  management,  and  designation 
of  the  production  manager. 

PM-7B  ESTABLISH  PRODUCTION  CRITERIA  FOR  PROPOSAL  EVALUATION 

The  production  manager's  representative  on  the  source 
selection  board  establishes  criteria  for  valuation  of  ^ontracto 
proposed  initial  production  plans.  Those  criteria  include  poli¬ 
cies  for  determining  how  well  each  proposal  meets  its  product  ion 
specifications  and  cost  requirements,  takes  advantage  of  current 
resources,  minimizes  risks,  anticipates  initial  and  follow-on 
production  requirements,  and  estimates  the  cost  for  a  cos  plete 
production  program. 

SD-8  EVALUATE  SYSTEM  PR OpOSAL  -  INCLUDING  SITPOKT  (SN-d) 

AND  PRODUCTION  (PM-8) 

The  source  evaluation  board  reviews  and  scores  each  pro¬ 
posal  based  upon  the  previously  established  criteria.  Subse¬ 
quently,  selected  competing  contractors  continue  to  define  the 
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performance  requirements  of  the  system  elements  and  their  plans 
for  production,  operations,  logistics  and  training.  The  result¬ 
ing  system  proposal  is  then  evaluated.  This  final  evaluation 
determines  the  technical  soundness  of  the  proposal  in  meeting 
performance  requirements,  degree  of  identified  risk,  contractor 
understanding  of  tasks  in  the  proposal  work  statements  and  his 
ability  to  accomplish  them,  best  features  of  each  proposed  de¬ 
sign,  support  and  production  approach,  costs  and  schedules,  and 
comparative  impact  of  proprietary  rights. 

SD-9A  APPROVE  SYSTEM  DEVELOPMENT 

Development  plan  specifications  and  terms  (SD-5)  constitute 
a  functional  baseline  which  the  project  manager  uses  as  a  nego¬ 
tiations  floor.  Improved  specif ications  and  more  definitive 
terms  may  be  incorporated  into  the  contract  as  a  result  of  pro¬ 
posals  and  negotiations.  The  updated  plan  includes  procurement 
specifications  and  detailed  demonstration  methodology;  equipment 
requirements  and  support  and  production  element  resource  require¬ 
ments  (including  government  furnished  items) ;  cost  and  price 
estimates;  and  any  special  contract  clauses.  Review  of  the  up¬ 
dated  development  plan  is  prerequisite  to  "Key  Approval  Action" 
by  the  designated  project  approval  authority.  This  review  endor¬ 
ses  the  plan  as  an  allocation  baseline  for  the  development  con¬ 
tract  awards.  It  should  include  participation  by  logistics 
support  and  production  staff  members  at  the  appropriate  military 
or  OSD  decision  level  to  insure  adequacy  of  logistic  support  and 
production  planning  for  producibility  as  well  as  maintenance  and 
readiness  of  equipment  in  the  operating  environment. 

SD-9B  SELECT  CONTRACTOR ( S ) 


Upon  approval  of  the  system  development,  contractors  are 
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selected.  The  selection  is  based  upon  the  proposal  evaluations 
(SD-8) .  Multiple  contractors  may  be  chosen,  particularly  for 
sub— systems  development,  under  the  direction  of  a  system  project 
office.  High  confidence  in  achievement  of  the  required  mission 
capability  must  be  the  first  selection  consideration.  After 
specified  operational  performance,  readiness,  and  producibility 
requirements  are  assured,  other  considerations  may  then  be  weighed. 

SM-9  ESTABLISH  SUPPORT  DEVELOPMENT  PLAN 

Subsequent  to  the  proposal  evaluations,  the  logistics 
support  portion  of  the  system  development  plan  is  updated  to 
reflect  the  results  of  contract  definition.  The  support  develop¬ 
ment  plan  also  includes  the  updated  management  plan  covering  the 
controls,  policies,  funding,  scheduling,  etc.,  for  development, 
acquisition,  and  distribution  of  the  support  resources.  The  sup¬ 
port  development  plan  is  an  integrated  package  of  time-phased 
support  element  plans  and  requirements.  It  includes  the  main¬ 
tainability  and  reliability  requirements  and  related  performance 
incentives,  including  value  engineering  incentives,  and  the 
maintenance  concepts  and  the  procedures  for  acquisition  and 
distribution  of  support  and  test  equipment,  spares  and  repair 
parts,  facilities,  personnel  and  training,  training  equipment, 
government  furnished  materiel  and  technical  data.  It  also  in¬ 
cludes  updated  funding  and  management  data  requirements  and 
schedules  for  each  support  element  identified  by  organizational 
responsibility.  Approval  of  the  support  development  plan  is  a 
part  of  the  "Key  Approval  Action"  specified  in  SD-9A. 

PM-S>ESTABLISIMPR0DUCTI01^DEVEL0W1ENTP^N 

Subsequent  to  the  proposal  evaluations,  the  production  plan¬ 
ning  portion  of  the  system  development  plan  is  updated.  It  must 
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reflect  the  results  of  contract  definition.  These  results 
include  the  production  management  plan  covering  the  controls, 
policies,  funding,  scheduling  and  responsibilities  for  develop¬ 
ment,  acquisition  and  distribution  of  required  production 
resources.  The  production  plan  is  an  integrated  package  of 
individual  time-phased  production  element  requirements.  It 
includes  the  following: 

•  Producibility  requirements  and  related  incentives; 

e  Production  concepts  and  plans; 

•  Procedures  for  acquisition  and  distribution  of  common 
and  special  production  tools  and  equipment,  including 
their  interchangeability  and  replaceability; 

•  Manufacturing  processes  and  controls  for  numerical 
programming  of  tools,  quality  assurance  relationships 
among  production  elements,  and  contractor— subcontractor 
relationships  for  make/buy; 

•  Procedures  for  inspection  and  test  of  hardware,  from 
test  and  prototype  through  first  article  and  produc¬ 
tion  equipment; 

•  Procedures  for  acquisition  and  use  of  facilities; 

•  Procedures  and  controls  for  acquiring  and  using  indus¬ 
trial  support  items  including  critical  materials; 

•  Procedures  for  the  government/industry  interface, 
training  and  distribution  of  personnel  to  support  all 
element  activities; 

•  Updated  funding  and  control  data  requirements; 

•  Production  element  schedules  identified  by  organiza¬ 
tional  responsibility;  and 
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•  Procedures  tor  changes  in  the  production  plan. 

Approval  of  the  production  development  plan  is  a  part  of 
the  "Key  Approval  Action"  specified  in  SD-9A. 

SD-1QA  AWARD  SYSTEM  DEVELOPMENT  CONTRACT 

Based  upon  system  development  approval  and  contractor 
selection  {JD-9A  and  B) ,  the  contracts  are  awarded . 

SD-10B  BEGIN  DETAILED  SYSTEM  DESIGN 

System  and  equipment  specifications,  including  operational 
performance,  readiness,  and  producibi lity  criteria  (design  re¬ 
quirements),  are  the  basis  for  detailed  system  and  equipment 
design.  Maintainability,  reliability,  and  cost-i n-production 
target  parameters  are  included  in  the  design  considerations. 
Continuous  coordination  with  support  and  production  elements 
is  required  to  assure  that  a  proper  balance  is  maintained 
between  design  performance  and  cost  rsus  support  and  produc¬ 
tion  requirements  and  their  effect  on  equipment  delivery  and 
rcadi ness . 

SM--10  MONITOR  AND  GUIDE  LOGISTICS  SUPPORT  EFFORT  (Continuous) 

Logistics  support  requirements  for  all  elements  are  gener¬ 
ated  by  detailed  maintenance  engineering  analyses  of  evolving 
equipment  designs.  Initial  provisioning  documentation  for  spare 
parts,  maintenance,  tools  and  test  equipment,  facilities,  and 
other  logistic  support  is  released. 

Maintenance  engineering  analyses,  as  part  of  the  total 
systems  engineering  effort,  influence  design  development  through 
economic  trade-offs  among  operational  and  support  requirements. 
The  maintenance  analysis  also  uses  design  schematics  and  drawings 
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to  define  the  basic  support  requirements.  Support  management 
should  monitor  continually  and  assure  that  each  support  element's 
requirements  are  properly  generated,  interfaced,  and  programmed 
to  establish  maintainability  and  reliability  goals.  The  mainte¬ 
nance  engineering  analysis  documentation  system  supports  and 
controls  this  recurring  analysis. 

PN-13A  BEGIN  PRODUCTION  DEVELOPMENT  EFFORT  (T'-ST  UNITS) 

The  requirements  needed  to  define  production  element  resour¬ 
ces  for  test  units  are  generated  by  detailed  engineering  analyses 
of  the  equipment  designs  and  support  requirements.  These  analy¬ 
ses,  as  part  of  the  total  systems  engineering  effort,  influence 
system,  design  by  reflecting  the  results  of  economic  and  opera¬ 
tional  trade-offs  among  equipment  reliability,  maintainability 
and  producibi iitv  considerations.  Production  management  guidance 
for  all  production  elements  is  provided  continually  throughout 
ail  development  activities.  Production  management  should  assure 
that  each  element's  requirements  are  properly  generated,  inter¬ 
faced  and  programmed  to  established  producibility  goals.  The 
production  engineering  documentation  system  supports  and  controls 
this  recurring  analysis. 

PM - 1 OB  INITIATE  P RO DU CTION  PLANNING  FOR  OPERATIONAL  UN ITS 

Concurrent  with  the  production  of  the  test  units,  planning 
for  the  operational  units  is  begun.  This  continuing  effort  is 
aimed  toward  the  establishment  of  the  production  definition 
plan  (PM-11'B).  This  planning  encompasses  des..  in  and  support 
changes  which  occur  during  detailed  design.  It  includes  produc¬ 
tion  changes  resulting  from  subsystem  and  system  testing.  Ail 
changes  are  considered  m  the  identification  oi  ••  iterial  require¬ 
ments,  This  effort  is  accomplished  to  provide  ,  o pc-sed  product 
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baseline  for  follow-on  production  runs  (PM-17B).  Its  accomplish¬ 
ment  and  timing  are  dependent  upon  the  procurement  method  selected. 

SD-11  CaMPLETE  DETAILED  DESIGN  OF  SYSTEM/EQUIPMENT 

System  and  equipment  design  is  a  continuing  effort  through¬ 
out  the  development  phase.  Subsequent  reviews,  tests,  and 
demonstrations  create  a  feedback  of  engineering  changes  and  new 
requirements  which  in  turn  must  be  analyzed  from  an  economic  and 
operational  viewpoint  and  programmed  into  a  new  design  cycle. 

The  typical  feedback  loop  is  shown  in  Figure  b.  The  impact  of 
these  changes  on  logistics  support  and  production  is  included 
in  this  evaluation  (SM-128) .  The  engineering  drawings,  specifi¬ 
cations,  test  procedures,  and  other  production  engineering  docu¬ 
mentation  become  the  basis  for  contractual  control  of  each  end 
item  to  be  manufactured  and  tested. 

SD-12  REVIEW  AND  APPROVAL  SYSTEM  DESIGN 

Review  and  approval  of  system  and  equipment  design  is  con¬ 
ducted  at  designated  review  milestones.  Included  are  all  aspects 
of  design  such  as  performance,  maintainability,  packaging,  struc¬ 
ture  limitations,  safety,  standardization,  as  well  as  support 
requirements  which  have  been  generated  based  upon  the  design. 
Changes  are  incorporated  in  the  engineering  documentation  and 
detailed  specifications.  Design  review  and  approval  results  in 
concurrence  of  the  development  command  to  commit  the  design  to 
fabrication  of  prototype  models.  It  is  also  the  basis  for  pro¬ 
visioning  planning  and  preparing  preliminary  technical  data. 

SM-12A  REVIEW  AND  APPROVE  DESIGN  CHARACTERISTICS  AND 
SUPPORT  ELEMENT  REQUIREMENTS 

Designs  are  reviewed  and  approved  to  assure  that  established 


quantitative  and  qualitative  logistics  support  requirements  can 
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be  satisfied.  Resulting  changes  and  their  impact  on  support 
requirements  are  reviewed  for  compatibility.  Support  manage¬ 
ment  assures  that  the  requirements  of  each,  element  have  been 
included  and  that  full  consideration  has  been  given  to  avail¬ 
able  items  in  the  DoD  inventory. 

SM-12B  EVALUATE  IMPACT  OF  PROPOSED  SYSTEM  AND/OR 
LOGISTICS  SUPPORT  CHANGES 

Support  management  evaluates  the  impact  of  all  changes  on 
support.  Trade-offs  are  made  to  develop  alternative  approaches 
to  eliminate  discrepancies  by  changes  to  the  design,  support, 
or  to  performance  predictions.  Coordination  of  trade-offs  and 
choice  of  alternatives  with  design  engineering  and  production 
is  mandatory. 

PM-12A  APPROVE  PRELIMINARY  PRODUCTION  REQUIREMENTS 

All  system  and  equipment  designs  are  reviewed  and  approved 
to  be  sure  that  established  quantitative  and  qualitative  produc¬ 
tion  requirements  can  be  satisfied.  Trade-offs,  prime  equipment 
changes,  and  logistics  support  changes  are  reviewed  for  their 
impact  upon  production.  The  production  manager  assures  that  the 
requirements  of  each  production  element  have  been  included  and 
that  full  consideration  has  been  given  to  use  of  available  items 
in  the  Department  of  Defense  and  industry  inventories. 

PM-12B  EVALUATE  THE  IMPACT  OF  DESIGN/SUPPORT  CHANGES 

At  the  time  of  the  design  and  support  requirements  review 
and  approval,  the  production  manager  evaluates  the  impact  of 
all  changes  on  production.  In  cases  where  the  design  or  changes 
to  the  design  or  support  requirements  do  not  meet  producibi li ty 
requirements,  trade-offs  are  made  to  guide  correction  of  dis¬ 
crepancies.  Discrepancies  may  be  due  to  such  things  as  machine 
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tolerances,  material  fabrication  processes,  long  fabrication  and 
assembly  times,  excessive  testing  requirements,  etc.  Coordina¬ 
tion  of  such  change  actions  among  production,  design,  and 
support  management  is  required. 

SD-13  CONDUCT  SUBSYSTEM  DEMONSTRATION 

As  the  design  and  test  specifications  are  being  completed, 
subsystems  prototypes  are  fabricated  and  tested.  Performance  to 
detailed  specifications  should- be  demonstrated.  Wherever  possible 
support  requirements  are  verified  during  demonstration.  Results 
are  evaluated  and  problems  resolved. 

SD-14  CONDUCT  SYSTEM  DEMONSTRATION 

Demonstration  of  the  prototype  hardware  system,  value  engi¬ 
neering  design  reviews,  and  o'  er  corrective  actions  should  be 
accomplished  while  there  is  time  to  change  specifications  and 
still  impact  the  system  as  little  as  possible.  Verification  of 
support  requirements  (SM-13)  is  part  of:  the  system  demonstration. 
Corrective  action  results  from  the  change  activity  (see  change 
loon  Figure  6,  SD- 1 1  through  14).  The  Government  and  contractor 
joint  tests  demonstrate:  (1)  system  capabilities  and  limitations 

(2)  performance,  control,  maintainability,  and  reliability; 

(3)  availability  and  validicy  of  technical  data;  (4)  compati¬ 
bility  of  subsystems;  and  (5)  adequacy  of  logistics  support 
planning . 

SM-13  and  14  CONDUCT  DEMONSTRATION  AND  VALIDATION 
OF  SUPPORT  REQUIREMENTS 

Support  management  assures  that  ail  support  requirements  and 
criteria  (e.g.,  access  provisions,  technical  data  on  the  equip¬ 
ment,  repair  time  Limitations)  have  been  included  in  the  design 
and  test  specifications.  In  addition,  prototype  support 
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resources  (e.g.,  test  equipment,  tools,  technical  data,  handling 
equipment)  are  demonstrated  to  validate  configuration  and 
specification  requirements.  To  the  maximum  degree  possible, 
these  demonstrations  are  conducted  as  an  integral  pail  of  system 
tests  to  assure  that  all  support  requirements  are  reviewed  prior 
to  production  release.  Simulation  models,  laboratory  tests, 
mathematical  models,  and  actual  field  tests  are  used.  Testing 
and  validation  continues  until  the  total  system  capability  is 
demonstrated . 

PM-13  and  14  VERIFY  AVAILABILITY  OF  H^DWARi^(PRO^^ 

In  preparation  for  the  subsystem  and  system  engineering  test 
and  demonstration,  all  prototype  hardware  and  their  supporting 
items  are  delivered  for  test.  Production  personnel  support  is 
provided , 

SD-15  ESTABLISH  PROPOSED  PRODUCT  BASELINE 

Completion  of  system  demonstration  and  incorporation  of 
the  resultant  changes  establishes  the  proposed  product  configura¬ 
tion  baseline  consisting  of  all  the  specifications  necessary 
for  initial  production  and  first  article  testing. 

SM-15  UPDATE  SUPPORT  PLAN 

The  support  plan  is  updated  concurrently  with  establishment 
of  a  proposed  product  baseline  configuration.  Due  to  long- lead 
item  release  to  production  and  the  frequent  lag  in  support 
resource  identification,  limited  commitment  of  some  support  re¬ 
sources  may  be  required.  Commitment  of  resources  to  production 
arc  coordinated  with  all  support  elements  to  insure  compatibility 
of  requirements  and  keep  later  changes  to  a  minimum.  Inputs  to 
SD-11  include  well-defined  maintenance  performance  and  measurement 


criteria,  drawings  and  specif ications  cor  support  equipment  and 
facilities,  spares  and  repair  parts  lists  and  specifications, 
technical  data  by  type  and  format,  personnel,  training  require¬ 
ments,  training  equipment  funding  allocation  for  production,  and 
management  data  requirements. 

PM-15A  UPDATE  PRODUCTION  REQUIREMENTS 

The  production  plan  is  updated  concurrently  with  the  estab¬ 
lishment  of  a  proposed  product  baseline  configuration.  At  this 
time  production  management  reviews  the  long-lead  time  releases 
for  both  hardware  and  support  resources.  Appropriate  action  is 
taken  to  commit  time  critical  resources  to  manufacturing. 
Commitment  of  all  resources  is  coordinated  with  all  production 
elements  to  insure  compatibility  of  requirements.  Coordination 
with  system  design  and  support  management  is  necessary  to  assure 
that  the  updated  production  procedures,  schedules,  and  require¬ 
ments  agree  with  the  proposed  product  baseline  ana  the  support 
plan.  This  coordination  will  reduce  later  changes.  Inputs  to 
the  proposed  product  baseline  include  well-defined  quality,  time 
and  cost  goals,  production  drawings  and  specifications  for  the 
equipment  and  facilities  required  for  initial  test  units,  manu¬ 
facturing  processes  and  schedules,  inspection  and  test  plans 
and  procedures,  industrial  support  procedures,  personnel  and 
training  requirements  for  follow-on  production  needs,  and  the 
funding  and  control  data  criteria  for  subsequent  fiscal  funding 
allocations  and  data  feed-back  requirements. 

PM-15B  ESTABLISH  PRODUCTION  CONTRACT  DEFINITION  PLAN 

Concurrently  with  the  updating  of  production  requirements 


for  the  test  unit  and  when  required  to  meet  follow-on  production 
needs,  a  contract  definition  plan  is  established  for  follow-on 


44 


production.  This  plan  will  bejome  the  basis  for  mass  production 
of  operational  units.  It  shot  Id  include  criteria  for  contractor 
bid  proposals  for  the  follow-cn  units.  Its  planning  requirements 
should  be  similar  to  those  previously  described  in  PM-9.  Schedule- 
balance  requirements  for  the  follcw-on  units  should  be  included. 

It  also  should  delineate  the  requirements  for  government-furnished 
versus  contractor  pr  eduction  equipment  and  facilities,  detailed 
procurement  specifications  to  which  the  prime  contractors  and 
subcontractors  must  abide,  rnake/buy  crit  ria,  detailed  cost  cri¬ 
teria  fc  estimates  required  to  support  further  budget  and  fund 
allocations,  -ritical  material  requirements,  and  a  "change  pro¬ 
cedure"  wnich  provides  for  rroid  management  review  and  decision 
on  any  t  .oduction  'hanqes. 

SD-16 _ INITIATE  tjRODlj  TIOK 

Establishment  of  tin  proposed  baseline  configuration  (SD-15) 
i.s  follower  by  production  of  .initial  units  tor  the  first  block  of 
user  service  an-,  operational  suitability  test  items.  Further 
production  and  subsequent  concurrent  support  commitments  are  con¬ 
tingent  upon  formal  acceptance  of  produc*  baseline  specifications 
(SD-17H) .  Support  resources  may  or  may  not  be  acquired  under  the 
same  production  contract,  depending  on  the  procurement  method 
selected,  the  nature  ot  t  lie  svstem  and  equipment,  and  the  con¬ 
tractor  capability.  cm  example  might  be  consideration  fc 
multi-year  procureimv  t.  Priorities  may  be  established  on  Une- 
of -balance  type  schedules  to  assure  delivery  consistent  with 
operatioinl  objectives,  Wliore  appropriate,  coroll  a  rv  procurement 
action  should  to  taken  to  acqu  re  additional  in:  ralxati  t'ns  and 
tac:  i  L 1 1 1  es  . 


SM-16  AWARD  SUPPORT  RESOURCES  CONTRACT (S) 
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The  logistic  support  section  of  the  contract  ls  based  upon 
the  quantity,  schedule,  and  planned  utilization  of  operational 
equipment.  Common  resources  are  normally  procured  through 
appropriate  DoD  commodity  inventory  managers.  Logistics  support 
management  must  define  their  procurement  requirements  for  common 
material  and  related  technical  data  in  time  to  support  test  and 
operations.  Contractual  exhibits  and  work  statements  reflecting 
test,  activation,  and  operational  support  requirements  are  nego¬ 
tiated  . 

W-l^A]^JITIAT^T<ODUCT^NOFT^_UNlTy 

The  procurement  specifications  for  • n i t i '  l  hardware  units 
are  released.  Materials  are  allocated  .aid  t)  mrst  test  unit, 
are  fabricated.  Provisions  are  made  to  ass-  n  tirst.  article 
inspection.  Production  inspection  and  test  of  he  initial  hard¬ 
ware  components  is  accomplished  in  support  of  engineering  demon¬ 
strations.  Facilities  used  in  initial  production  are  evaluated 
for  change  prior  to  further  production.  Supplemental  training 
should  be  accomplished  to  take  care  of  initial  production  per¬ 
sonnel  needs. 

PM-16B  REQUEST  BID  PROPOSALS  FOR  FOLLOW-ON  UNITS 

Production  follow-on  contract  bid  requests  should  he  issued 
to  the  competing  contractors.  Proposal  evaluation  criteria,  sin  - 
lar  to  those  described  in  PM-7B,  should  be  established. 

SD-17A  '  MMPLFT':  DETAILED  PRODUCTION  SPIT ' 1  FI  CAT  IONS 

The  contract  end  item  specifications  are  completed .  These 
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are  the  "build-to"  specifications  and  production  engineering 
drawings  and  documentation  upon  which  acceptance  and  testing  of 
the  first  production  article  and  follow-on  production  can  be 
based. 

SD-17B  CONDUCT  FIRST  ARTICLE  INSPECTION 

First  article  inspection  consists  of  a  review  of  drawings 
and  specifications  against  the  first  article  of  hardware.  Accept¬ 
ance  of  this  product  baseline  configuration  establishes  a  "Key 
Approval  Point"  upon  which  follow-on  production  is  contingent. 

The  review  includes  system  design,  logistics,  and  production 
staff  participation  from  the  appropriate  Service  or  OSD  decision 
level.  The  review  should  insure  that  producibility  in  design  has 
been  achieved  without  compromising  system  concepts,  maintenance 
supportability  specifications,  performance,  and  costs.  Changes 
beyond  this  point  usually  result  in  block  modifications  which 
are  generally  very  costly  in  comparison  to  prior  specification 
and  prototype  changes.  Any  changes  as  a  result  of  the  inspection 
must  be  made  in  conformance  with  current  configuration  management 
directives  and  instructions.  Inspection  approval  denotes  formal 
acceptance  of  the  detailed  specifications  as  audited  and  approved 
contractual  documents. 


2 

"Build-to"  specifications  and  drawings  are  the  documents 
which  describe  in  detailed  technical  terms  the  form,  fit,  and 
functional  requirements  that  the  system/equipment  was  built  to 
meet.  These  requirements  are  very  wide  and  complete  in  scope. 
They  include  such  considerations  as  mechanical  and  electrical 
characteristics,  reliability,  maintainability,  materiels,  pro¬ 
cesses,  human  engineering,  packaging  and  marking,  corrosion 
control,  safety,  interchangeability,  etc. 
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SM-17A  COMPLETE  SUrPORT  REQUIREMENTS  SPECIFICATION 

•  Completion  of  support  requirements  specifications  requires 
action  similar  to  SD-17A  for  support  equipment  and  facilities. 
Support  management  should  assure  appropriate  inclusion  of  logis¬ 
tics  support  test  requirements  in  production  specifications. 

Each  specification  requirement  should  be  reviewed  to  assure  that 
technical  data,  personnel  and  training,  and  supply  support  inter¬ 
faces  are  compatible  with  applicable  configuration  management 
directives  and  instructions. 

SM-17B  CONDUCT  PRELIMINARY  SUPPORT  EVALUATION 

A  preliminary  support  evaluation  of  the  production  units 
should  be  accomplished  during  the  first  article  inspection  (SD- 
17B) .  It  is  important  that  support  features  which  contribute  to 
equipment  readiness  have  been  incorporated  in  the  hardware  in 
accordance  with  specifications.  Results  of  this  evaluation  are 
reviewed  as  part  of  the  "Key  Approval  Action"  specified  in 
SD-17B. 

PM-17A  TEST  FIRST  _yNITS_TO_PRODUCTI^_SPECIFICATIONS 

Production  support  for  first  article  inspection  and  test 
will  be  provided  during  demonstrations  that  confirm  the  equipment 
meets  "build-to"  specifications.  Review  and  acceptance  of  this 
test  establishes  the  product  baseline  configuration  upon  which 
"Key  Approval  Action"  for  follow-cr.  production  is  contingent. 

This  review  and  approval  is  conducted  by  production  management 
in  coordination  with  system  design  and  support  management  at  the 
appropriate  service  or  OSD  decision  level.  This  test  must  con¬ 
firm  that  producibility  in  design  has  been  achieved  without  com¬ 
promising  system  performance  and  equipment  readiness.  Corrective 
action  is  taken  where  necessary.  Production  management  is 
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responsible  for  the  release  and  manufacture  of  follow-on  items  in 
accord  with  the  audited  and  approved  specification  documents. 

PJ^ITB^JSVALUM^S^PR^^ 

Concurrent  with  the  acceptance  of  the  first  test  articles, 
proposals  submitted  by  the  various  contractors  for  follow-on  pro¬ 
duction  are  evaluated.  A  selection  is  made.  In  cases  where  pro¬ 
duction  quantities  are  very  large,  several  contractors  may  be 
selected.  This  may  be  done  for  normal  operational  requirements 
or  for  future  contingency  planning.  For  major  production  runs, 
product  baseline  approval  establishes  the  configuration  which  is 
the  basis  for  further  funds  release. 

SD-18  CONDUCT  USER  SERVICE  TESTS 

Service  tests  usually  occur  at  a  user  test  facility  in  a 
simulated  environment.  Resulting  system,  equipment,  and  support 
changes  are  reviewed  by  the  user  and  developer  and  incorporated 
into  follow-on  production  planning  by  engineering  change  proposals. 
Test  results  include  limited  performance  experience,  technical 
data  validation,  support  and  test  equipment  performance  experi¬ 
ence,  equipment  operator  evaluation,  and  servicing  and  maintenance 
experience.  Requirements  for  significant  changes  may  result  in 
the  immediate  initiation  of  a  modification  cycle  as  described  in 
blocks  SD-23  through  SD-25. 

SM-18  COMPLETE  DEMONSTRATION  AND  EVALUATION  OF 
SUPPORT  REQUIREMENTS 

Demonstration  and  evaluation  of  initial  support  resources 
and  procedures  are  accomplished  concurrently  with  the  user  ser¬ 
vice  tests  and  equipment  acceptance  (SD-18  and  19).  These  tests 
should  demonstrate  achievement  of  all  operational  support  readiness 
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ces  are  utilized  ar  t.  lamed  or  3  us;  ;  f  y  any  anno-'.  .Mar.auer  en  t 
evaluations  and  failure  analyses  are  accompl  1  si 1  whore  support 
element  functions  and  hardware  performance  raAl  to  meet  specifi¬ 
cations  and  goals.  Required  changes  are  processed  in  accord  with 
applicable  configuration  management  directives  and  instructions. 

PM- 18 A  DELIVER  SERVICE  TEST  UNITS 

The  hardware  and  supporting  requirements  are  delivered  to  a 
selected  test  facility  for  impending  user  service  tes1 s.  Close 
coordination  between  the  development  commands,  contractors,  and 
the  user  is  mandatory.  Acceptance  tests  are  conducted  as  appro¬ 
priate.  Deficiencies  in  delivery  and  acceptance  actions  are  noted 
and  fed  back  to  production  planning  for  corrective  action. 

PM-18B  PROVIDE  DEMONSTRATIONS  SUPPORT 

Previous  production  planning  and  contractual  arrangements 
should  have  included  the  requirements  for  production  support  to 
demonstrate  the  first  units  at  the  user  service  test  facility. 

This  planning  should  call  for  the  proper  mix  of  contractor  and 
government  support.  It  should  define  all  responsibilities  for 
accomplishing  the  test.  Production  support  for  this  demonstration 
should  be  based  upon  the  requirements  of  the  established  opera¬ 
tional  and  logistics  support  demonstration  plan.  , 

SD-19  ACCEPT  SYSTEM  FOR  OPERATIONAL  TESTING 

Satisfactory  completion  of  the  service  tests  provides  program 
management  with  the  confidence  necessary  to  continue  production 
and  acceptance  of  hardware  in  those  quantities  required  for  ini¬ 
tial  deployment  to  operational  units.  Further  tests  establish  the 
degree  of  achievement  of  operational  readiness  performance  speci¬ 
fications  required  by  the  contract  (SD-22) . 


IT.-19A  UPDATE  PRO  DU  ' ONKEUlJlkmENTS 

Production  requirements  are  updated  by  all  elements  based 
upon  the  results  of  the  user  service  test  evaluations.  The  produc¬ 
tion  management,  plan  for  follow-on  units  is  updated  to  reflect  any 
changes  in  responsibilities,  policies,  controls,  coordination, 
communications,  and  schedules.  The  updated  plan  ii  used  for  hard¬ 
ware  production  activities  needed  to  equip  and  support  follow-on 
operating  units. 

PM-19B  INITIATE  CHANGES  TO  PRODUCTION  UNITS 

As  a  result  of  changes  made  in  production  requirements  (PM- 
19A) ,  equipment  in  production  should  be  evaluated.  Those  changes 
which  will  have  a  favorable  impact  on  the  requirements  of  ini^al 
operating  organizations  should  be  incorporated. 

SD-20  VERIFY  AVAILABILITY  OF  ALL  REQUIRED  SUPPORT  RESOURCES 

Prior  to  equipping  the  first  operational  organization, 
availability  of  all  si  stem  and  support  resources  to  planned 
schedules  should  be  verified.  System/support  commands,  contrac¬ 
tors,  and  using  commands  review  and  evaluate  shortages,  schedule 
balance,  priorities,  delivery  plans,  inventory  distribution,  and 
other  applicable  materiel  management  considerations.  Coordination 
between  the  operational  and  system/support  commands  is  necessary 
to  apply  corrective  action  and  assure  complete  planning  for  opera¬ 
tions  and  support,  ^ime-phased  activity  schedules  include  the 
exact  need  dates  and  phase-over  actions  required  to  furnish  equip¬ 
ment,  tools  and  test  equipment,  spares  and  repair  parts,  techni¬ 
cal  data,  trained  personnel,  training  equipment,  and  other  system 
and  support  resources  to  the  operating  units. 


P.M-20  COORDINATE  DELIVERY  OF  ALL  RESOURCES 


Production  support  of  the  first  operating  unit  requires  the 
coordinated  delivery  of  all  system  and  logistics  support  resources 
according  to  planned  schedules.  Productirn  management  should  re¬ 
view  and  evaluate  shortages,  schedule  balance,  priorities,  deliv¬ 
ery  plans,  inventory  distribution,  and  other  applicable  management 
considerations  for  corrective  action.  Production  schedules  should 
include  the  exact  need  dates  and  phase-over  actions  required  to 
furnish  equipment,  parts,  data,  personnel,  and  other  resource^ 
necessary  for  the  operating  units  support.  These  actions  and  need 
dates,  included  in  previously  negotiated  contracts,  should  be  in 
schedule  balance  with  all  plans  and  funding  allocations. 

SD-21  EQUIP  FIRST  OPERATIONAL  ORGANIZATION  (TEST) 

Equipping  the  first  organization  can  vary  from  the  complex 
installation  and  checkout  of  a  missile  system  to  the  delivery  of 
a  test  unit.  Similarly,  the  system  activation  and  support  effort 
covers  a  broad  spectrum.  Contract  end  items  of  equipment  are 
shipped  to  the  location  of  the  designated  test  organization. 
Appropriate  phase-over  actions  are  carried  out  by  both  develop¬ 
ment  and  operational  command  personnel  to  assure  the  rapid  and 
complete  accomplishment  of  this  task  in  accord  with  preplanned 
schedules.  Installation  and  checkout  includes  receipt  and  accept¬ 
ance  of  equipment  and  support  resources,  assembly,  installation, 
test,  integrated  system  checkout,  and  verification  of  the  system 
and  support  resource  performance  as  installed.  Compatibility  of 
all  interfaces  is  verified. 

SM-21  UPDATE  LOGISTICS  SUPPORT  PLAN 

Subsequent,  to  user  tests  and  during  equipping  of  the  first 
operational  organization,  the  logistics  support  plan  is  updated 


to  reflect  operational  support  changes  to  responsibilities,  poli¬ 
cies,  controls,  Cwordinat. ion ,  communications,  schedules,  etc. 

The  updated  plan  is  used  for  equipping  and  supporting  operational 
c  anizations.  The  plan  is  the  basis  for  staff  actions  in  all 
required  support  areas  at  successively  higher  levels  of  manage¬ 
ment  within  the  DoD. 

PM-21A  INSTALL  EQUIPMENT  AND  CONDUCT  ACCEPTANCE  TESTS 

Production  support  is  provided  to  accomplish  the  actions 
described  in  SD-21.  The  exact  mix  of  contractor  vs.  government 
support  should  be  stipulated  ar.  requirements  in  the  previously 
prepared  production  plans  and  negotiated  production  contracts. 
Phase-over  actions  by  development  and  follow-on  systems  support 
command  management  personnel  assure  the  rapid  and  complete  accom¬ 
plishment  of  this  task  in  accord  with  schedule  agreements. 
Appropriate  acceptance  records  should  be  completed.  Planning 
deficiencies  should  be  recorded  for  feed-back  through  the  control 
data  system  to  future  planning  of  follow-on  units  and  similar 
systems . 

PM-21B  CHANGE  HARDWARE  AND  PLANS 

Cl  iges  to  the  hardware  and  production  plans  should  be  made. 
These  changes  should  be  based  upon  system/support/production  evalu 
ations  of  the  deficiencies  found  during  the  installation  and 
acceptance  tests.  The  impact  upon  the  production  elements  require 
ments  should  be  analyzed  and  appropriate  action  taken  to  time- 
phase  those  changes  into  the  plans  and  hardware. 

Sb-22  CONDUCT  OPERATIONAL  SUITABLE  DEMONSTRATION 

A  predefined  demonstration  of  a  full  complement  of  equipment 
is  conducted  by  a  typical  user  organization  such  as  a  ship,  squad¬ 
ron,  company,  or  regiment  during  routine  training  operations  for 
a  specified  time  period. 


The  demonstration  objective  is  to  verify  achievement  of 
operational  requirements  (including  readiness  performance)  through 
mission  accomplishment  in  a  defined  environment  with  measured 
manpower  skills  and  established  equipment  and  fac;lities  support. 
(See  SD-9A  through  SD-10A  on  contract  speci f icat ions  development. 

The  value  of  the  demonstration  will  be  in  direct  ratio  to 
the  realism  of  the  test  ground  rules  and  environment.  Considera¬ 
tions  should  include  personnel  selection  based  on  available  skills 
and  average  manning  levels,  spare  parts  provisioning,  test  mission 
profile  mix,  special  test  data  requirements,  special  test  equip¬ 
ment,  facilities,  transportation,  weather,  etc.  Management 
evaluation  and  control  of  such  an  operational  test  should  be 
directed  toward  containing  the  test  within  these  established 
rules  and  objectives.  Care  should  be  taken  to  avoid  interference 
with  the  detailed  operations  and  aunenance  management  of  the 
test  organization  that  would  inject  unrealism  in  the  test  situa¬ 
tion  . 

PM-22PROVIDEDEMONSTR^nONRESOU^ES 

Production  resources  required  to  support  the  operational 
suitability  demonstration  should  be  based  upon  the  requirements 
previously  defined  in  the  system  operating,  support,  and  produc¬ 
tion  plans.  The  requirements  should  define  production  support 
within  the  ground  rules  de  ^ribed  in  SD-22.  The  government  and 
contractor  actions  should  be  structured  to  avoid  interference 
with  the  detailed  operations  and  maintenance  management  of  the 
test  unit.  Appropriate  control  of  production  records  should  be 
maintained  such  that  data  feed-back  through  the  control  data 
activity  (CD-16  to  24)  assures  adequate  information  for  follow- 
on  production  evaluation  and  future  equipment  production  planning. 
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‘J  D  -  2  3  IDENTIFY  DKFICIKNC]  PS 

A  typical  change  or  modification  cycle  may  be  initiated  by 
any  one  of  several  operational  situations  such  as  (1)  the  inability 
of  the  system  or  equipment  to  sati. fy  its  current  requirements, 

( " )  changes  to  mission  operational  and  support  roles,  (2)  correc¬ 
tion  of  discrepancies  where  the  forecast  operational  and  support 
goals  were  unrealistic  or  inaccurate,  or  (4)  equipment  failures 
caused  by  improper  design  or  fabrication.  In  all  cases  deficien¬ 
cies  are  identified  and  evaluated.  Operational  and  value  engi¬ 
neering  trade-off  studies  are  performed  to  determine  the  effect 
of  these  deficiencies  upon  future  operations  and  support.  A 
decision  is  made  with  regard  to  further  program  action. 

CM - 2 3  EVALUATE  SUPPORT  CAPABILITIES 

As  part  of  the  operational  suitability  demonstration  (SD-22) 
and  concurrently  with  the  identification  of  deficiencies  (SD-23), 
the  planned  logistics  support  capabilities  are  evaluated  to  deter¬ 
mine  how  well  they  satisfy  support  goals  including  readiness  per¬ 
formance  specifications.  Support  management  reviews  all  element: 
interfaces  to  see  that  control,  communications,  coort  lation  and 
data  reporting  systems  do  no  impede  attainment  of  the  logistics 
support  requirements  for  readiness  and  cost.  Detailed  evaluations 
include  verificat.  n  of  personnel  skill  levels,  training  and  train¬ 
ing  equipment,  adequacy  ol  technical  data,  availability  of  spares 
and  repair  parts,  adequacy  of  facilities,  capability  of  support 
equipment,  adequacy  of  data  collection  and  distribution  plans, 
and  assessment  of  the  overall  support  system  capability  to  meet 
its  l oadiness  requirements. 

PM- 2 3  EVALUATE  IMPACT  OF  DEFICIENCIES  ON  PRODUCTION 

Deficiencies  in  equipment  operations  and  logistics  support 
should  be  evaluated  for  their  impact  upon  the  planned  production 


resources.  These  deficiencies  may  result  from  the  conditions 
described  in  SD-23  and  SM-23.  In  all  cases,  production  manage¬ 
ment  must  evaluate  these  deficiencies  for  the  impact  upon  the 
production  resources  and  element  tasks.  Trade-off  studies  should 
be  made  to  determine  the  impact  of  these  deficiencies  upon  future 
production  planning.  Study  results  should  be  included  as  infor¬ 
mation  for  program  management  decision. 

SD-24A  PROPOSE  MODIFICATIONS 

Based  upon  the  identified  system  and  support  deficiencies 
(SD-23),  alternate  approaches  for  modifying  the  system  and  support 
resources  and  procedures  are  developed.  These  alternatives  incor¬ 
porate  the  best  of  the  field  experience  recommendations  as  well  as 
innovations  created  by  advances  in  technology.  Emphasis  is  placed 
upon  the  correction  of  the  deficiencies  by  procedural  or  simple 
workaround  changes  that  do  not  degrade  readiness.  For  example, 
new  methods  of  field  epair  for  electronic  cards  using  available 
tools  and  test  equipment  may  be  better  than  the  risk  and  effort 
involved  in  a  functional  design  change  to  the  electronic  system. 
The  best  approaches  are  proposed  in  the  modification  package  along 
with  schedules,  manpower,  and  cost  estimates.  The  proposal  should 
comply  with  the  requirements  of  applicable  configuration  manage¬ 
ment  directives  and  instructions. 

SD-24B  DECISION  TO  MODIFY 

Configuration  control  action  approving  the  modification 
package  should  be  in  accord  with  procedures  implement mq  current 
configuration  management  directives  and  instructions.  These  pro¬ 
cedures,  directives,  and  instructions  also  establish  levels  of 
approval  authority.  Review  and  approval  action  at  the  appropriate 
decision  level  should  include  logistics  and  production  staff 


participation  to  insure  adequacy  of  planning  for  further  produc¬ 
tion  and  the  logis.ic  support  of  operational  maintenance  activities. 

SD-24C  INITIATE  ACTION  TO  CHANCE  PRODUCTION 

Where  ma^or  system  or  equipment  changes  are  required,  a  new 
production  cycle  (beginning  with  SD-16) for  follow-on  operational 
units  is  initiated  against  the  new  configuration  baseline.  In 
such  cases,  modification  studies  involve  planning  sequences  and 
actions  which  are  equivalent  to  the  definition  and  development 
phase  tasks  ieading  to  a  normal  product  baseline.  The  detail  for 
each  required  action  in  this  testing  and  analysis  seauence  may  be 
reduced  as  appropriate  to  the  modification  requirements. 

SM-24  EVALUATE  SUPPORT  IMPACT  OF  PROPOSED  MODIFICATION 

Support  management  insures  that  the  impact  of  any  proposed 
changes  on  the  logistics  support  plan  is  evaluated  by  each 
logistics  support  element.  The  combined  results  of  these  evalua¬ 
tions  are  weighed.  If  changes  are  required,  all  changes  to 
logistics  support  requirements  are  included  in  the  proposed  modi¬ 
fication  package. 

PM-24A  EVALUATE  MODIFICATION  IMPACT  ON  PRODUCTION 

Past'd  upon  the  decision  to  modify  the  equipment  (SD-24B;, 

% 

production  management  should  evaluate  the  impact  upon  future  pro¬ 
duction  planning.  Chanqes  to  production  plans  and  resources 
should  be  made  in  accord  with  the  conditions  described  in  SD-24A, 

B ,  and  C . 

PM-24B  CHANGE  PRODUCTION  REQUI REM ENTS  AND  INITIATE  REPROCUREMENT 

As  a  result  of  the  modification  decision,  production  manage¬ 
ment  should  assure  that  detailed  specification  chanqes  arc  made 
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tor  special  and  common  equipment  and  tools,  t  acj  1 1 1  1  , 

and  such  production  plans  and  controls  necessary  to  either  effect 
a  production  recycle  or  support  modification  program  under  field 
conditions.  Reprocurement  action  should  be  initiated  for  any 
resources  required.  Schedule  balance  for  operational  and  support 
requirements  must  be  maintained. 

SD-25  MODIFY  EXISTING  SYSTEM/EQUIPMENT 

To  assure  mission  success  witnin  the  time  constraints  im¬ 
posed  by  operational  requirements  and  to  satisfy  safety,  perform¬ 
ance,  economic,  or  other  factors,  it  is  often  necessary  to  retro¬ 
fit  existing  equipment.  In  this  case  technical  compliance  change 
packager  are  prepared  which  specify  the  change  requirements, 
responsibilities,  schedules,  and  funding  by  which  the  military 
organizations  or  selecte  1  contractors  are  to  perform  the  required 
modifications.  These  changes  are  accomplish, ed  uu  field,  depot, 
and  contractor  facilities  as  designated  by  the  appropriate  system/ 
support  authority. 

PM-25A  PROVIDE  MODIFICATIONS  SUPPORT 

Previously  negotiated  plans  should  include  the  policies  ana 
responsibilities  for  providing  modification  support  through  either 
government  or  contractor  means.  This  mollification  support  should 
be  scheduled  in  a  manner  to  maintain  optimum  balance  between 
operation  of  the  system  production  schedules.  It  is  based  on  the 
modification  priority  necessary  to  achieve  both  operation  and 
logistics  support  objectives.  Consideration  is  given  to  the 
planned  availability  of  resources  and  personnel. 
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The  product  i  on  resources  to  bo  used  f or  eq\  lppinq  the  fol lcw- 
on  operating  units  should  be  refined.  This  in.  omatioii  is  used 
by  the  systems  support  commands  to  proviue  updated  plannir.q  for 
further  procurements,  repair,  and  modifications.  It  is  also  use¬ 
ful  as  expedience  information  for  project  managers  ergaged  n,  the 
planning  of  new  systems  and  equipment.  These  updated  require¬ 
ments  should  include  production  schedule  balance  for  the  remainder 
of  the  preqram.  They  should  consider  reallocation  or  disposition 
of  production  resources  based  upon  changes  to  the  required  opera¬ 
tional  capability,  equipment  obsolescence,  operations  and  mainte¬ 
nance  cost,  and  new  equipment  winch,  is  entering  the  inventory. 
Alternative  production,  plans  are  prepared  and/or  updated  for  a 
production  preparedness  program  covering  expected  contingency 
conditions  which  are  part  of  the  most  recent  force  structure 
forecast . 

MM-21.  KWH-  FOLLOW-ON  PFFRATINC.  t'NITS 

After  satisfactory  completion  of  operational  suitability 
testing,  follow-on  operating  units  are  equipped.  Operational 
commands  di  root  mission  assignments  of  suloriinate  organ  mat  ions 
and  monitor  their  support  peri or nance .  Local  analysis  of  "fai¬ 
lure  data"  { sur.ima  r  1  c  1  ng  mai  nt  onance  actions)  along  with  per form - 
ancc  data  on  fission  accomp 1 1  shment  mil  support  responsiveness, 
permits  unit  commanders  to  separate  true  hardware  deficiencies 
from  defieii-nc  s  in  manning,  maintenance  pi  oceduret; ,  supply 
response ,  organisational  management,  etc.  This  evaluated  data 
should  be  summar  1  i’ed  fci  transm i  ttal  to  higher  opera t  lonal  and 
functional  commands.  Corrective  action  beyond  the*  capability  of 
rs  becomes  a  requirement  for  higher  command  action. 


unit  commando 


Subsequent  command  analysis  involves  comparisons  of  the  following 
type  among  the  operating  units:  (1)  mission  performance,  (2) 
maintenance  effectiveness,  (2)  supply  responsiveness,  and  (4)  hard¬ 
ware  failure  trends.  Unit  performance  of  such  parameters  can  be 
weighed  against  command  averages  and  trends. 

Concurrent  with  operational  command  management  analyses, 
the  system  support  command  will  receive  raw  hardware  failure  and 
s  oport  data  for  analysis  by  the  project  system  support  maraaer 
{and/or  commodity  manager) .  The  results  of  these  analyses  are 
used  to  update  support  and  production  planning  for  further  pro¬ 
curements,  repair,  and  modification.  They  also  provide  experi¬ 
ence  information  to  project  managers  engaged  in  the  planning  of 
new  systems  and  equipment. 

Reallocation  or  disposal  of  operational,  support,  and  pro¬ 
duction  resources  is  based  upon  consideration  of  changes  to  the 
required  operational  capability,  technological  obsolescence, 
operations  and  maintenance  costs,  and  the  acquisition  of  new 
equipment  into  the  inventory.  Integrated  lo<  .sties  support  and 
production  planning  for  future  equipment  development  and  acqui¬ 
sition  should  include  data  from  operations  and  support  experience 
as  an  aid  to  management. 


CHAPTER  3 


PRODUCT  BI  LITY 


Interface  Responsibilities: 

@  Plans  and  Controls  Criteria  for  Configuration, 
Quality,  Cost,  and  Schedule  Balance 

®  Manufacturing  Characteristics  for  Systems  and 
Logistics  Support  Resources 

o  Inspection  and  Test  Specifications 

o  Equipment  and  Tools  Design  Characteri  -  tics 

o  Production  Facilities  Design  Characteristics 

o  Industrial  Support  Goals  and  Requirements 

o  Personnel  Skills  Requirements  and  Training 
Criteria 

®  Fundinq  Requirements,  Allocation,  and 
Production  Cost  Criteria 

o  Control  Data  for  Use  in  Design/Suppcrt/ 
Producibility  Trade-offs 
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3 .  PRODUCIBILITY 


3 . 1  INTRODUCTION 

Producibility  is  the  composite  of  characteristics  which, 
when  applied  to  equipment  design  and  production  planning,  leads 
to  the  most  effective  and  economic  means  of  fabrication,  assem¬ 
bly,  inspection,  test,  installation,  checkout,  and  acceptance  of 
systems  and  equipment.  Producibility  includes  considerations  of 
the  materials,  tools,  test  equipment,  facilities,  personnel,  and 
procedures  which  support  the  production  cycle.  Early  operational 
and  economic  trade-offs  of  the  characteristics  in  equipment  de¬ 
sign,  support,  and  production  requirements  provide  increased 
production  effectiveness  at  least  total  cost.  Producibility  re¬ 
quirements  should  be  incorporated  into  equipment  design  and  sup¬ 
port  system  design  specifications.  They  include  such  things  as 
anticipated  production  rates,  material  limitations,  standardiza¬ 
tion,  manufacturing  constraints  and  risk  areas  (e.g.  fabrication 
limits  on  capabilities  when  forming,  casting,  forging,  and  ma¬ 
chining),  alternative  schedules,  numerically  controlled  tools, 
etc.  "Producibility"  should  result  in  the  optimum  end  result  of 
production  resources  availability,  equipment  readiness,  perform¬ 
ance,  and  cost  effectiveness. 

Surveillance  over  changes  to  designs  and  logistics  support 
requirements  is  required  to  prevent  degradation  of  producibility. 
As  equipment  designs  are  released,  demonstrations  with  the  pro¬ 
duction  resources  must  be  conducted  to  see  that  the  producibility 
requirements  are  met.  The  results  are  analyzed  and  trade-off  stu¬ 
dies  are  made  to  improve  producibility  of  the  system.  Inclusion 
of  producibility  considerations  in  system  trade-offs  results  in  a 
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firm  specification  baseline  prior  to  mass  production.  Maximum 
benefits  are  gained  during  early  trade-offs.  (See  Figure  4.) 

Figure  6  ar.d  the  following  paragraphs  describe  the  relation¬ 
ships  among  system  design,  logistics  support,  producibility ,  and 
the  other  elements  of  production  management. 

3.2  DETAILED  EVENT  DESCRIPTION 
P-2  PREPARE  PRODUCIBILITY  ESTIMATE 

Based  upon  experience  data  (CD-2)  from  similar  systems  and 
equipment,  producibility  estimates  are  made  for  inclusion  in  PMi-2. 
These  estimates  include  consideration  of  common  versus  special 
materials,  supply  of  critical  items,  high  risk  areas  introduced 
by  new  manufacturing  processes  (e.g.,  automated  control  techniques 
such  as  numerically  controlled  tools),  capability  of  government 
and  industry  production  units,  and  recent  techniques  and  con¬ 
straints.  Experience  data  from  previous  programs  provide  a  sum¬ 
mary  estimate  of  the  current  capacity  for  producing  equipment,  and 
should  be  considered  in  preparing  the  production  capability  input 
to  the  operational  capability  document  (SD-2).  This  is  essential 
to  systems  trade-offs  so  that  the  need  for  exploratory  develop¬ 
ment  can  be  separated  from  state-of-the-art  conditions. 

P-3  PERFORM  PRODUCTS! L ITT  TRADE-OFFS 

Producibility  considerations  in  system  feasibility  studies 
^SD-3)  require  that  design/support/production  trade-offs  be  con¬ 
ducted.  The  trade-offs  determine  the  optimum  balance  amonq  the 
operational,  logistics  support,  and  production  requirements  and 
capabilities  prior  to  establishing  producibility  goals, 
trade-offs  should  consider  such  things  as: 


These 
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•  Alternative  forming  and  assembly  methods  and  capacities 
(e.g  casting,  forging,  press  forming,  riveting,  welding, 
etc. ) ; 

•  Alternative  machine  capabilities  (e.g.  lathe  turning, 
grinding,  milling,  cutting;  and  manual,  automatic, 
numerically  controlled,  etc.); 

«  Single  vs.  multiple  fabrication,  assembly  and  test  lines 
for  optimum  total  production  flow  rates; 

•  Installation,  inspection,  test,  quality,  cost  and  sched¬ 
ule  balance  techniques  and  controls; 

0  Available  vs.  new  production  equipment,  tools,  and 
facilities; 

4  c  itical  material  items  status  and  forecast; 

•  Available  vs.  required  personnel  shills  and  quantities; 

•  Preliminary  estimates  for  funds  allocation  and  control; 
and 

t  Risks  associated  with  production  planning  based  on  pro¬ 
posed  and  projected  capabilities,  especially  where 
"state-of-the-art"  advances  are  required. 

Producibility  trade-off  decisions  become  a  significant  input 
to  the  production  concept  (PC-4) . 

P-5  ESTABLISH  PRODUCIBILITY  PLAN  PEQU1REMENTS 

Selection  of  a  total  systems  concept,  including  logistics 
support  and  production,  is  followed  by  development  of  specific 
producibility  requirements  for  inclusion  in  the  production  plan 
requirements  (PM-5) .  They  include  producibility  goals  (i.e. 
results  of  the  considerations  in  P-3)  for  design  definition. 
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requirements  for  the  identification  and  tailoring  of  production 
specifications,  and  selection  of  methods  to  demonstrate  achieve¬ 
ment  of  producibil i ty  during  subsequent  phases.  These  require¬ 
ments  should  be  compatible  with  other  production  element  inputs 
to  PM- 5.  They  should  be  specific  enough  to  be  included  in  contract 
definition  work  statements  and  specifications. 

p-7 _ ESTABLISH  PR0DUCTB1 LITY  EVALUAT ION  CRITERIA 

Criteria  should  be  established  to  evaluate  the  contractors' 
ability  to  develop  a  producible  system  design.  The  criteria 
should  include  suitable  methods  for  evaluating  the  adr  uacy  of 
quantitative  predictions  and  measurements  for  equipment,  facili¬ 
ties,  time,  and  cost  as  well  as  proposed  plans  for  demonstrating 
the  attainment  of  producibility  during  the  early  portion  of  pro¬ 
duction  and  test  phases.  Emphasis  should  be  placed  upon  areas  of 
high  risk  to  total  production  which  might  jeopardize  schedule 
balance,  product  quality,  and  total  cost. 

P-8  PERFORM  EVALUATION  OF  PRODUCIBILITY  PLAN  PROPOSALS 

The  contractors'  producibility  program  proposals  are  evalu¬ 
ated  and  scored.  The  proposal  which  best  fulfills  the  criteria 
of  P-7  is  selected  as  a  pattern  for  further  contract  definition. 

It  becomes  part  of  the  production  management  evaluations  (PM-8). 

The  contractors'  producibility  plans  should  contain: 

«  Producibility  characteristics  and  goals: 

•  Re*,  iow  demonstration  and  evaluation  plans  that  will 
lead  to  product  baseline  specifications  adequate  for 
follow-on  production  runs  (PM-17A) ; 


o  Producibility  trade-off  and  quick  change  procedures;  and 
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•  Producibility  guarantees  and  incentives  applicable  to 
the  particular  system  and  equipment  contract. 

P-9  ESTABLISH  PRODUCIBILITY  GUIDELINES  FOR  DE- j.GN 

The  characteristics,  requirements,  and  goals  are  translated 
into  explicit  system  and  equipment  design  criteria,  such  as: 

•  Constraints  on  critical  types,  quantities,  and  use  of 
materials ; 

•  Forming,  machining,  and  assembling  constraints  based  on 
estimated  production  capability; 

•  Estimated  lead  times  for  high  risk  production  parts  by 
type  and  quantity;  and 

•  Common  item  procurement  limits  and  change  conditions 
relating  to  replacement  of  old  with  new  production  items. 

P-10  UPDATE  PRODUCIBILITY  PLAN 

During  system  and  equipment  design,  the  producibility  plan 
is  updated  to  provide  more  detailed  criteria.  This  action  results 
from  the  continuing  analyses  of  production  methods,  drawings  and 
specifications,  production  engineering,  systems  engineering,  and 
support  documentation.  The  objective  is  to  identify  all  key  pro¬ 
ducibility  "design  to"  characteristics  for  hardware  components  to 
reduce  production  time  and  technical  skills,  establish  optimum 
schedule  balance  for  the  production  phase,  improve  producibility 
analysis  techniques  and  inspection  and  test  routines,  minimize 
requirements  for  special  tools  and  equipment,  provide  cor  onality 
between  similar  logistics  support  and  production  requirements,  and 
provide  control  data  feed-back  to  expedite  design  and  production 
capability  evaluations.  Maximum  emphasis  should  be  given  to  the 
operational  and  value  engineering  trade-offs  between  reliability, 
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maintainability,  and  producibi li ty  during  thj.3  design  phase.  ■ 

These  integrated  trade-offs  must  be  performed  such  that  the 
resulting  requirements  impact  on  all  elements  can  be  evaluated  end 
j  ustif iod . 

P-11  APPORTION  DETAILED  PRODUCIBILITY  REQUIREMENTS 

As  system  specifications,  drawings,  and  other  production 
engineering  documentation  are  completed,  producibil i ty  require¬ 
ments  are  apportioned  to  the  detailed  design  of  equipment.  Pro- 
ducibility  constraints  and  limits  for  maintaining  quality  and 
reducing  time  and  cost  for  total  production  are  assigned.  Trade¬ 
offs,  performed  as  necessary,  include  analyses  of  types  of 
material,  fabrication  techniques,  and  assembly  methods.  The  effect 
of  changes  on  equipment  design  and  logistics  support  as  well  as 
production  should  be  considered.  Producibi lity  functions  should 
assure  that  operational  and  support  effectiveness  is  maintained. 

P-12  EVALUATE  PRODUCIBILITY  OF  INITIAL  TEST  HARDWARE 

During  production  of  prototypes  and  hardware  needed  for  sub¬ 
system  and  system  testing,  acceptance  evaluations  are  conducted. 

The  evaluations  must  include  exam^nat l on  of  all  production  methods 
and  equipment  for  compliance  with  the  producibi li ty  requirements 
previously  incorporated  into  the  specifications  and  plans.  Defi¬ 
ciencies  must  be  evaluated  for  their  impact  on  system  design, 
support  and  production  plans.  Corrective  action  is  made  by  con¬ 
trolled  changes  to  the  drawings  or  production  plans.  These 
changes  must  be  in  accord  with  configuration  management  directives 
anti  instructions. 

P-1  l  and  -14  EVALUATE  PRODUCIBILITY  IN  TDST  CHANGES 

Design/support  changes  made  as  a  result  of  the  subsystem  and 
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system  demonstrations  must  be  evaluated  for  their  impact  upon 
producibility .  Evaluation  results  should  be  coordinated  with 
system  design  and  logistics  support  so  that  all  pertinent  con¬ 
siderations  are  included  in  trade-off  studies.  Approved  changes 
are  incorporated  into  the  drawings  and  specifications.  End  item 
production  drawings,  specifications,  and  other  data  are  changed 
as  necessary.  Data  resulting  from  these  evaluations  should  be 
made  available  for  future  planning  of  other  production  programs. 

P-15  UPDATE  PRODUCIBILITY  PLAN 

The  producibility  plan,  including  design  guidelines  for 
further  production  hardware,  is  updated  to  incorporate  all  approved 
changes.  The  plan  becomes  part  of  the  proposed  product  baseline 
(SD-15) .  It  also  may  be  part  of  the  contract  definition  plan  for 
production  depending  on  the  equipment,  type  of  contracts,  and 
rates  of  flow  expected  for  follow-on  production  (PM-15B) . 

P-16  DEFINE  PRODUCIBILITY  CRITERIA  IN  PROPOSALS 

Depending  on  contractual  arrangements  and  timing,  produci¬ 
bility  plan  requirements  are  lr  ruded  in  the  request  for  proposals 
for  follow-on  production.  The  requirements  (similar  to  those 
described  in  P-5)  should  include  well-defined  specifications  up¬ 
dated  by  the  results  of  previous  testing  of  the  initial  produc¬ 
tion  units.  They  should  specify  needs  and  constraints  relating 
to  schedule  and  cost.  Balanced  output  of  future  production  units 
and  allowance  for  contingency  planning  for  future  emergency  con¬ 
ditions  should  be  the  objective.  For  example,  lew  to  high  flow 
production  may  require  alternative  considerations  for  machining, 
forming,  assembling,  and  numerical  programming. 
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P-17  EVALUATE  FIRST  UNITS  PRODUCIBILITY  TO  THE  PROPOSED  PLAN 

First  article  inspection  actions  should  place  emphasis  on 
reviewing  producibility  deficiencies  noted  in  previous  tests  and 
system  and  subsystem  demonstrations.  This  will  assure  that  pre¬ 
vious  deficiencies  have  been  corrected  without  imposing  new  prob¬ 
lems.  Producibility  requirements  should  be  reviewed  against 
hardware  to  be  certain  that  engineering  changes  up  to  this  point 
have  not  degraded  producibility  nor  introduced  problems  which 
may  affect  operations  and  support. 

When  required,  and  concurrently  with  the  evaluation  of  the 
first  article,  contractor  producibility  plans  for  follow-on  pro¬ 
duction  will  be  reviewed  and  evaluated.  The  best  proposal  is 
selected.  The  selected  producibility  plan  becomes  part  of  the 
product  baseline  for  follow-on  production  (SD-17B  and  PM-17B) . 

P-18  EVALUATE  SERVICE  TEST  CHANGES 

Conduct  of  the  user  service  test  (SD-18)  may  result  in 
changes  to  the  operational  and  logistics  support  plans.  These 
changes  should  be  evaluated  for  their  impact  on  producibility. 

Final  configurations  should  be  based  upon  combined  design,  sup- 
portability,  and  producibility  trade-offs. 

P-1U  PPDATL  PRODUCT BI LI TY  PLANS 

The  updated  produc ib i Li ty  plans  become  the  basis  for  evalu¬ 
ating  and  verifying  ach  1  e\w  .  en  t  of  produc  1  b  1 1 1 1  y  during  the 
assembly,  instil  l.it  ion,  acceptance  tests  and  tinal  checkout  of 
equipment  tor  the  first  operating  unit  (SD-71). 

P -71  VALI DAT F  PRODUCIBILITY  CRITERIA 

During  acceptance  testing,  installation,  and  checkout  of 
equipment  for  the  lust  ope  rat  :  ra  unit,  product!  ility  spool  t  icataon 
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requirements  are  evaluated  against  the  equipment  and  procedures. 
Changes  are  made  to  the  production  hardware  and  plans  accordinqly. 
Evaluation  results  should  be  reported  through  the  control  data 
system  to  assure  that  future  planners  will  have  visibility  of 
problems  encountered. 

P-24  EVALUATE  OPERATIONAL  TEST  RESULTS 

System  and  equipment  changes  resulting  from  the  operational 
suitability  demonstrations  a’~e  evaluated  for  their  impact  upon 
producibility .  Producibi lity  changes  should  be  rapidly  reviewed 
and  incorporated  into  production  (PM-24A  and  B)  to  maintain  con¬ 
figuration  and  quality  control. 

P-25  ESTABLISH  PRODUCT BT LITY  PLAN 

Based  upon  the  results  of  completed  tests  and  the  modifica¬ 
tion  reviews  and  decisions,  the  producibility  plan  is  up-dated 
for  use  in  future  production.  It  is  used  by  the  system  support 
and  commodity  c  >mmand  functions  for  follow-on  procurements  of 
hardware  and  other  resources. 
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CHAPTER  4 


I  N  T  K  R  F  A  C  E 
REAP  O  N  3  I  B  I  L  I  TIES 


I ntertace  Responsibi iitics : 


o  Froducib 1 1 l ty  Speci 1 icat l cns  and  Guidelines 

o  Manufacturing  Processes  Experience  on  Fabrication, 
Ass  cR’b  ly  ,  Installa*  ion.  Test,  and  Checkout 

o  Inspection  and  Test  Concepts  and  Requirements 

o  Equipment.  and  Tools  Requirements,  Spec  l  f  l  c.i ¬ 


t  i  or.s  ,  Draw  i  nas  ,  ana  Ava  i  lab  i  i  ■  t  \ 

o  Kao  lilt  Requ  t  recent s  ,  Spec l f i cat i ons ,  and 
U  s  e  Fx  pe  r ;  ■  T,  c  e 

o  Industrial  Support  Pirns  tor  Critical  Materials, 
Fqu ;  p-  er.t  and  Facility  Distribution,  and 
Government /Cont  r  rotor  Re  1  a  t  :  >  n.ships 

o  Pe  r  sonne  1  an  1  Trainin'.!  Requ  l  rep  out  ,  Availa- 
b  ■  1  i  t  \  ,  and  L)i  st  r  lb  at  l  on 

o  (  and  in  :  Rv-qu  i  rerent  s  and  Ail  c-it  ions 

a  G  -.ntrol  Data  Ne».  di;  for  Inn  ;  neer  :  rw;  Analyses, 
Product  Ir  proverent  ,  and  Vanaaerent 


4,  PLANS  AND  CONTROLS 


4.1  INTRODUCTION 

The  plans  and  controls  element  defines  requirements  for  pro¬ 
duction  procedures  and  controls  for  maintaining  configuration, 
quail  _  assurance,  schedule  balance,  and  cost  effectiveness 
throughout  the  production  cycle.  It  provides  direction,  regula¬ 
tion,  and  coordination  necessary  to  meet  producibility  goals  and 
requirements.  To  satisfy  operational  and  logistics  support 
requirements,  production  plans  and  controls  events  must  include 
the  functions  necessary  to  support  development,  fabrication, 
assembly,  installation,  acceptance,  test,  and  checkout  cf  the 
prime  system  and  equipment.  It  also  must  p^an  for  and  control 
the  actions,  techniques,  and  resources  needed  to  perform  those 
functions.  Engineering  analysis  is  accomplished  to  assure  that 
ail  requirements  are  defined  for  those  actions  and  resources  which 
must  produce  the  major  systems  and  equipment.  Quality,  configura¬ 
tion,  current  and  future  cost-in-production  and  controls  are 
developed  to  assure  production  of  the  system  or  equipment  to  the 
established  reliability,  maintainability,  and  producibility 
requirements.  Although  sub-elements  of  plans  and  controls  may  be 
separately  organized,  their  events  and  interfaces  are  described 
here  in  a  manner  which  will  provide  an  integrated  clans  and  con¬ 
trols  approach  for  the  complete  production  management  cycle. 

During  concept  formulation  and  contract  definition,  produc¬ 
tion  plans  and  controls  assess  the  current  production  capabilities 
against  the  evolving  system.  The  assessment  is  the  basis  for  the 
development  of  alternative  production  concepts  and  requirements 
which  are  ,rther  considered  in  the  system  and  support  feasibility 
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trade-off  studies.  As  development  progresses,  these  concepts  and 
requirements  become  definitive  specifications  to  be  met  by  produc¬ 
tion  procedures  and  resources.  Detailed  production  engineering 
analysis  must  be  accomplished  concurrently  with  hardware  and 
support  system  design  and  updated  as  the  system  design  evolves. 

The  engineering  analysis  documentation  provides  identification 
and  description  of  the  fabrication,  assembly,  installation,  test, 
checkout  and  acceptance  tasks,  and  the  equipment,  tools,  facili¬ 
ties,  personnel,  and  procedures  necessary  to  accomplish  those 
tasks.  It  includes  quantification  of  the  above  items  by  time  and 
place,  personnel  skills,  types  of  facilities  and  use,  and  critical 
material  requirements.  These  analyses  are  included  in  the  control 
data  system  for  use  by  all  elements  in  their  further  planning 
efforts.  Plans  and  controls  are  selectively  tailored  to  the  com¬ 
plexity  of  the  hardware  and  the  production  program  detail  required. 
In  addition  to  establishing  the  requirements  and  procedures  fo; 
accomplishing  all  production  actions,  controls  must  be  selectively 
defined  which  will  assure  that  configuration,  quality,  schedule 
balance,  and  cost-effectiveness  are  maintained  to  meet  program 
objectives  throughout  contract  definition,  development,  and  pro¬ 
duction.  As  used  in  this  guide,  the  controls  include  such  things 
as : 

•  The  procedures,  processes,  evaluations,  coordination, 
records,  reports,  reviews,  and  approvals  necessary  to 
identify,  maintain  status  accounting  of,  and  manage  the 
configuration  of  the  item  being  produced  and  the  associ¬ 
ated  actions  and  resources  essential  to  its  production. 
Planning  for  and  changes  to  the  production  configuration 
must  be  in  conformance  with  applicable  configuration 
management  and  work  breakdown  structure  directives  and 
instructions . 
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•  The  procedures,  processes,  evaluations,  coordination, 
records,  reports,  reviews,  and  appr  vals  necessary  to 
diagnose,  sample,  measure,  gauge,  analyze,  etc.  the  con¬ 
figured  item  being  produced  and  the  associated  actions 
and  resources  essential  to  its  production  to  assure 
quality  of  delivered  product.  Planning  for  and  accom¬ 
plishment  of  qualify  assurance  must  be  in  conformance 
with  applicable  directives  and  instructions. 

•  The  procedures,  processes,  evaluations,  coordination, 
records,  reports,  reviews,  and  approvals  necessary  to 
provide  schedule  balance  among  all  production  element- 
actions  and  their  interfaces  essential  to  the  planning, 
producing,  delivery,  and  subsequent  production  support 
of  the  configured  item.  Selected  schedule  balance  con¬ 
trols  must  be  in  conformance  with  applicable  DoD  program/ 
project  management  control  directives  and  instructions. 

A  The  procedures,  processes,  evaluations,  coordination, 
records,  reports,  reviews  and  approvals  necessary  to 
provide  cost  control  (e.g.  in  procurement  specifications, 
budgeting  and  accounting  procedures,  work-loading  pro¬ 
cesses,  production  milestone  checkpoints,  fiscal  funding 
breakdown,  etc.)  among  all  production  elements  and  their 
interfaces  throughout  their  planning,  physical  production, 
and  subsequent  production  support  actions. 

Plans  and  controls  events,  policies,  and  responsibilities  are 
dependent  cn  the  complexity  of  the  program,  degree  of  government/ 
contractor  involvement  and  the  typo  of  procurement.  Figure  6  and 
the  following  paragraph  descriptions  cover  typical  relationships 
between  the  plans  and  controls  element  and  other  elements  of 
production  management. 
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4.2  DETAILED  EVENT  DESCRIPTION 

PC-2  PROVIDE  PLANS  AND  CONTROLS  ESTIMATES 

Plans  and  controls  concepts  used  during  the  production  of 
similar  systems  and  equipment  are  provided.  Requirements  esti¬ 
mates  for  alternative  producibi 1: ty  concepts  are  developed.  The 
concepts  and  requirements  estimates  are  included  in  the  produc¬ 
tion  capability  estimate  (PM-2).  The  plans  and  controls  estimate 
should  include  current  information  on  product  configuration, 
quality,  cost,  and  schedule  balance  techniques,  high-risk  require 
ments  experience  from  previous  programs,  summary  information  on 
equipment,  tools,  facilities  and  personnel,  and  experience  on 
previous  problems  and  def icienci es. 

PC -3  EVALUATE  SYSTEM  AND  SUPPORT  ALTERNATTVES 

Concurrent  with  the  development  of  producibility  alterna¬ 
tives,  plans  and  controls  concepts  are  defined  and  analyzed. 
Preliminary  production  engineering  analyses  are  conducted  to 
determine  gross  requirements  for  each  of  the  alternatives.  These 
requirements  are  used  to  support  the  producibility  and  cost  trade 
offs  in  the  system  feasibility  studies  (P-3  and  SD-3).  The  plans 
,.nd  controls  evaluation  should  include; 

•  Qualitative  and  quantitative  estimates  of  the  personnel, 
facilities,  equipment,  and  tools  requirements; 

•  Cost  estimates  for  definition  and  development:  phase 
production  support  and  the  initial  and  follow-on  pro¬ 
duction  requirements  based  on  estimated  quantities  of 
produced  units; 

•  Plan,  and  controls  techniques  required  for  each  alterna¬ 
tive;  md 


•  A  comparison  of  the  identifiable  high-risk  areas  for 
each  alternative. 

PC-4  ESTABLISH  PRELIMINARY  PRODUCTION  CONCEPT 

A  preliminary  production  concept  is  documented  to  provide 
guidance  to  the  other  production  elements  and  for  the  definition 
of  further  requirements.  Depending  on  the  depth  of  definition 
required,  the  production  concept  should  include: 

6  The  estimated  production  locations; 

•  Gross  schedules  for  fabrication,  assembly,  test,  instal¬ 
lation,  checkout,  and  anticipated  modification; 

•  Criteria  for  government  vs.  contractor  support; 

€>  Preliminary  inspection  and  test  concepts; 

•  Types,  quantities,  locations,  and  use  of  equipment, 
tools,  and  facilities; 

•  Materiel  procurement  concepts  and  critical  item  control, 
and  use; 

•  Personnel  and  training  concepts,  including  manpower 
curves;  and 

•  Preliminary  cost  estimates  and  con.rol  data  requirements 
of  all  elements. 

The  concept  document  should  be  submitted  in  summary  form  for 
inclusion  in  the  production  program  change  request  (PM-4). 

PC-5  ESTABLISH  PLANS  AND  CONTROLS  REQUIREMENTS 

Production  plans  and  controls  requirements  are  developed  for 
inclusion  in  PM- 5.  These  requirements  are  the  basis  for  contract 
developed  plars  and  controls  during  contract  definition.  They 
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must  identify  project  and  contractor  responsibilities  for 
further  production  planning  events.  The  requirements  may  call 
for  or  include,  as  a  minimum: 

•  Definition  of  the  contractors'  production  processes; 

«  Planning  milestones  and  their  interface  with  the 
hardware  design  and  logistics  support  schedules; 

m  The  criteria  and  techniques  to  be  used  for  configura¬ 
tion,  quality,  cost  and  schedule  control,  and  their 
demonstrations. 

■*  The  selective  plans  and  controls  management  and  ana¬ 
lytical  techniques  to  be  used; 

•  The  criteria  and  limitations  for  definition  of  qovernment- 
furnished  production  equipment  and  facilities;  and 

•  The  specifications  for  engineering  analysis  documenta¬ 
tion  and  otner  detailed  and  summary  data  which  may  be 
required . 

PC-7  ESTABLISH  PLANNING  AND  CONTROL  EVALUATION  CRITERIA 

Contractor-proposed  plans  and  controls  should  be  evaluated 
for  their  responsiveness  to  the  requirements  (PC-5).  The  evalu¬ 
ation  criteria  should  include  moans  for: 

C  Comparison  01  the  relative  production  costs  in  terms 
of  man-hours  and  investments  in  special  equipment  and 
f ac i 1 1 t ics ; 

•  Comparing  the  impact  of  risk  area  modifications  or  changes 
and 

•  Evaluating  the  production  pei formance/cost  impact  of 
trade-off  rationale  relating  schedule  against  current- 
production  rates. 
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PC-8  EVALUATE  PLANS  AND  CONTROLS  PROPOSALS 

The  plans  and  controls  proposals  should  be  evaluated  to  the 
criteria  established  in  PC-7.  The  results  are  included  in  the 
production  management  evaluations  (PM-8). 

PC-9  APPROVE  PRELIMINARY  PLANS  AND  CONTROLS 

Updated  production  plans  and  controls  are  approved  for  use 
by  all  elements  during  development  and  production. 

PC-10  CONDUCT  PRODUCTION  ENGINEERING  ANALYSES 
AND  MONITOR  PROTOTYPE  PRODUCTION 

System  and  equipment  specifications  and  drawings  and  pro¬ 
gram  plans  are  the  basis  for  a  production  engineering  analysis 
to  determine  the  required  manufacturing  actions  and  resources 
considering  frequency,  time,  and  location.  The  analysis  is  inter 
faced  with  the  system  design  and  support  analyses  through  docu¬ 
mentation  which  identifies  and  controls  changes  among  design, 
support,  and  production  requirements.  Production  engineering 
analysis  iden?ifies  the  requirements  for  manufacturing  personnel 
skills,  equipment  and  -ools,  facilities,  material  item  require¬ 
ments,  specific  manufacturing  processes,  and  schedule  balance  for 
integrated  production  of  the  hardware  items.  The  analysis  begins 
on  a  preliminary  basis  during  early  development  and  is  continual  1 
refined  to  form  the  production  planning  contribution  to  the  pro¬ 
posed  product  baseline  (SD-15) .  Although  the  detailed  analysis 
is  used  as  a  working  tool  within  government  and  industry  produc¬ 
tion  organizations,  summary  analyses  are  provided  for  visibility 
to  program,  design,  and  support  management  thi auqhout  procurement 
testing,  and  follow-on  production. 
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PC-12  UPDATE  PL»NS  AND  CONTROLS 

Production  engineering  documentation  is  provided  to  inte¬ 
grate  the  requirements,  policies,  procedures,  and  responsibili¬ 
ties  for  initial  and  follow-on  production.  This  documentation 
will  provide  the  basis  for  the  control  of  revisions  to  configura¬ 
tion,  quality,  cost,  and  schedule  balance  during  subsequent 
planning  and  manufacturing  effort. 

PC-13  and  -14  EVALUATE  DESIGN/SUPPORT  CHANGE  IMPACT 

Changes  resulting  from  subsystem  and  system  demonstrations, 
and  logistics  support  evaluations  should  be  reviewed  for  their 
impact  on  production.  Further  requirements  for  initial  and 
follow-on  production  should  be  defined.  Requirements  for  re¬ 
sources  common  to  logistics  support  and  production  should  be 
integrated.  Special  attention  should  be  given  to  long  lead  pro¬ 
curement  items,  high  cost  items,  or  high  risk  item;  that  may 
impact  follow-on  production. 

PC- ISA  UPDATE  PLANS  AND  CONTROLS  [TESTS'/ 

Changes  resulting  from  the  test  evaluations  should  be 
incorporated  m  the  proposed  product  baseline  plans  and  controls 
( PM -ISA). 

PC-13B  ESTABLISH  FOLLOW-ON  PRODUCT  I OK  REQUIREMENTS 

The  updated  plans  and  controls  for  tost  units  form  the 
basis  for  requirements  for  the  follow-on  production  plan. 

These  requirements  should  be  similar  to  those  described  in  PC- ‘3. 
They  are  expanded  to  include  follow-on  considerations  such  as  the 
make/buy  criteria,  government/ cent ractor  relationships  for  expan¬ 
ded  facilities  and  equipment ,  and  the  procedures,  rcsponsibi  1  i 1 ie 
and  limitations  for  configuration,  quality,  cost,  and  schedule 
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control  through  all  levels  of  production.  They  should  include 
requirements  for  information  necessary  for  production  management 
decisions  on  block  changes  to  the  follow-on  units.  These  require¬ 
ments  should  be  included  in  the  request  for  proposals  for  systems 
and  equipment  requiring  additional  procurement  action  at  this 
point . 

PC-17A  EVALUATE  FIRST  ARTICLE  CHANGE  IMPACT 

Tests  of  the  f^rst  hardware  units  to  their  "build-to"  speci¬ 
fications  should  be  reviewed.  The  updated  plans  and  controls 
are  included  in  the  product  baseline  conf i gurat > on  (PM-17B)  for 
further  production. 

PC-17B  EVALUATE  AND  APPROVE  PLANS  AND  CONTROLS 

Proposals  submitted  by  the  various  contractors  for  follow¬ 
er  production  are  evaluated  and  scored.  The  proposal  selected 
for  the  production  of  operational  units  becomes  an  integral  part 
of  the  production  baseline  (PM-17B)  approval  for  farther  funds 
release. 

PC- 18  EVALUATE  PLANS  AND  CONTROLS  PUKING  ACCEPTANCE  TKST 

Discrepancies  found  during  the  acceptance  of  the  systems 
and  equipment  for  user  service  tests  should  be  evaluated.  Chan¬ 
ges  to  plans  and  controls,  made  as  a  result  of  any  discrepancies , 
should  be  based  upon  goals  and  limits  established  during  contract 
negotiations  for  production. 

PC-20  FVALUATL  PLANS  AND  CVN'TKPLS  --  FIRST  UNIT  DKI.IVKRV 

System/support  commands,  contractors,  and  using  commands 
review  and  evaluate  the  shortages,  schedule  problems,  priorities, 
delivery  plans,  *  nventory  distribution,  and  any  other  applicable 
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manaoement  considerations  for  possible  corrective  action.  Con¬ 
current  review  of  'he  production  plans  and  controls  is  required 
to  assure  that  their  time-phased  activity  schedules  include  the 
exact  need  dates  and  pha  .cover  actions  to  meet  the  availability 
requirements  for  all  system  and  support  resources. 

PC-2 1A  EVALUATE  PLANS  AND  CONTROLS  --  INSTALLATION  AND  CHECKOUT 

The  production  schedules,  procedures,  interfaces,  coordina¬ 
tion  actions,  and  configuration  efforts  which  support  installation 
and  checkout  are  reviewed  and  evaluated  for  any  necessary  changes. 

PC-21B  UPDATE  PLANS  AND  CONTROLS 

Plans  and  controls  are  revised  to  incorporate  all  of  the 
changes  required  tor  equipping  follow-on  operating  units. 

PC -2  J  EVALUATE  DPFICIEN CY  IMPACT  ON  PLANS  AND  CONTROLS 

System  and  support  changes  i  ’suit  inn  from  the  operational 
suitability  demonstration  are  reviewed.  All  deficiencies  should 
be  evaluated  for  their  impact  on  production  plans  and  controls. 

PC -  2  4 A  PROVIDE  PLANS  AND  CONTROLS  FOR  MODIFICATION  EFFORT 

Supplement a rv  plans  and  cv  nt  rols  are  prepared  for  changes 
to  prohi  :t  ion  resources  for  field  modifications.  These  supple¬ 
mentary  plans  and  controls  should  he  included  m  the  production 
management  evaluations  (PM-24A1.  They  ray  be  the  basis  for  re¬ 
quirements  initial  m.vj  additional  procurement  tor  modification 
e  f  t  o  r  t  s  . 

PC  -  2  4  b _ UPDATE  n  LANS  AND  CONTROLS  iEMIDW  ON  CM  TS) 

Plans  and  controls  result  ;  n  a  from  all  changes  are’  incorpo- 
rat”  !  into  the'  modi  £  ic.it  ion  requi  rements  package. 
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PC-25A  EVALUATE  IMPACT  OF  MODIFICATIONS 

Plans  and  controls  should  bn  r^'newed  and  evaluated  during 
actual  modifications. 

PC- 2 5?  PROVIDE  UPDATED  PLANS  AND  CONTROLS  (FUTURE  PLANNING) 

Plans  arid  controls  arc  updated  to  include  all  supplemental 
information  resulting  from  equipping  the  first  organization  and 
conducting  operational  suitability  demons  trat  ions  .  T.'.ey  should 
be  provided  as  part  of  the  overall  production  requirements  pack¬ 
age  (PM-25)  for  use  during  subsequent  organic  or  contractor 
support  efforts.  The  information  also  should  be  furnished  for 
future  planning  (CD-18B  to  2b). 
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CHAPTER  5 


MANUFACTURING 


Interface  Responsibilities: 

o  Producibi lity  Characteristics  and  Requirements 

o  Plans  and  Controls  for  Fabrication,  Assembly, 
Test,  Delivery,  Installation,  and  Checkout 

©  Inspection  and  Test  Procedures  and  Policies 

o  Equipment  and  Tools  for  All  Manu factor inq 
P recesses 

o  Facilities  Plans,  Arrangements,  and  Use 

o  Industrial  Support  Materials,  Responsibilities, 
and  Interim?: 

a  Personnel  and  Training  m  mi  lain  li ty  and  Use 
P 1  a  n  s 

•  Funding  Requirements,  Allocation,  and  Cost 
C  r  1 1  v  v  i  a 

•  Control  Data  for  Management  and  Future  Planning 
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5  *  MANi  'L'*  CTURING 


5.1  INTRODUCTION 

The  manufacturing  element  should  include  ail  of  the  planning 
events  necessary  to  assure  the  economical  fabrication,  assembly, 
test.,  delivery,  installation,  checkout,  acceptance,  and  physical 
demonstration  of  the  equipment  and  systems  to  their  specified 
operational  and  support  goals  and  requirements.  These  activities 
may  be  accomplished  in  support  of  engineering  test  models,  mockup 
units,  prototype  hardware,  field  test  hardware,  and  equipment 
delivered  to  the  operating  units.  They  may  be  in  support  of 
military  field  and  depot  or  industry  supporting  activities. 

For  better  understanding,  the  following  descriptions  are 
in  order : 

©  Fabrication  includes  the  actions  essential  to  creation 
of  a  part  by  forming,  cutting,  lathe  turning,  milling, 
drilling,  and  welding  of  raw  materials? 

«  Assembly  includes  all  steps  necessary  to  fit  the  fabri¬ 
cated  parts  into  equipment,  subsystem  or  system  units; 

•  Delivery  encompasses  all  actions  necessary  to  assure  the 
transfer  of  materials,  parts,  assemblies,  etc.,  from 
their  point  of  origin  to  the  point  of  use; 

•  Installation  includes  all  actions  necessary  to  position, 
hook  up,  and/or  make  ready  the  weapon  systems  and  equip¬ 
ment  for  service  or  se; 

©  Checkout  includes  those  actions  necessary  to  verify 
that  systems  and  equipment  interface  properly  to  each 
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other  and  to  the  facilities,  and  operate  within  the 
limits  specified  by  their  specifications,  drawings,  and 
procedures ; 

*  Acceptance  encompasses  the  monitoring  and  approval  actions 
necessary  to  provide  formal  written  agreement  between 
parties  that  the  system,  equipment,  and  support  resour¬ 
ces  have  met  a  specific  portion  of  a  contract,  or  the 
total  contract;  and 

*  Physical  demonstration  involves  the  operation  and  physi¬ 
cal  tests  to  prove  that  the  weapon  systems,  equipment 
and  support  resources  will  perform,  within  prescribed 
environmental  limitations,  to  established  goals.  Such 
demonstrations  may  be  used  to  establish  technical  and 
management  procedures. 

As  applied  to  the  manufacturing  element,  the  descriptions 
m  this  section  are  limited  to  providing  technician  support  for 
all  manufacturing  events  necessary  to  meet  program  acceptance 
milestones . 

The  manufacturing  program  primarily  supports  the  production 
phase  of  an  equipment  pro  ram.  However,  it  may  be  called  on  to 
support  concept  formulation, contract  definition,  and  both  early 
and  late  operation  phases.  The  manufacturing  planning  events 
and  their  sequential  relationship  to  other  production  element 
events  and  to  production  management  are  shown  in  Figure  6. 

5.2  DETAILED  EVENT  DESCRIPTION 

M-3  FABRICATE  SYSTEM  AND  EQUIPMENT  MODELS 

Development  of  feasibility  estimates  described  in  SD-3, 

SM-3,  and  PM-3  requires  that  different  manufacturing  techniques 
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be  explored.  The  various  techniques  are  developed  to  the  extent 
necessary  to  provide  hardware  which  supports  the  systems  and 
logistics  engineering  tests  of  models  and  equipment  fabricated 
for  the  various  study  alternatives.  They  must  include  such 
things  as  techniques  for  processing  new  materials  which  may  re¬ 
quire  different  skills  for  welding,  numerical  programming  of  ma¬ 
chine  tools, and  various  forms  of  multiple  machining  tasks.  The 
system  and  equipment  models  may  be  utilized  through  the  contract 
definition  phase  to  assist  in  requirements  definition  and  to  pro¬ 
vide  a  means  of  testing  selected  alternatives  without  having  to 
produce  large  mockups  of  actual  hardware  assemblies. 

M-4  PROVIDE  MODEL  TEST  SUPPORT 

Alternative  concepts  using  models  developed  in  M-3  are 
tested  to  make  the  proper  selection  of  a  final  concept  for  con¬ 
tract  definition.  Manufacturing  technician  support  during  this 
period  should  be  provided  to  evaluate  the  skill  and  model  require¬ 
ments  for  system  definition  and  development. 

M-7A  to  -9A  FABRICATE  SYSTEM  AND  EQUIPMENT  MOCKUP 

During  the  definition  phase,  mockups  are  developed  to  pro¬ 
vide  a  simulated  form-fit-function  display  of  the  complete  system 
and  its  equipment.  Manufacturing  support  must  be  provided  to 
fabricate  equipment  and  assemble  and  install  the  mockup  to  accu¬ 
rately  portray  the  requirements  defined  by  initial  specifications 
and  preliminary  sketches  and  drawings.  Special  technician  sup¬ 
port  is  provided  for  limited  engineering  test  of  those  high  risk 
equipments  for  which  prototype  hardware  is  built  early  in  the 
program . 


M-7B  to  -9B  PROVIDE  MOCKUP  INSPECTION  AND  TEST  SUPPORT 


During  proposal  preparation,  evaluation,  and  subsequent 
approval,  manufacturing  technicians  perform  tests  which  assure 
that  producibi li ty  and  quality  criteria  have  been  incorporated 
into  the  system  and  equipment  drawings  and  specifications. 

Records  and  reports  of  these  tests  should  be  made  available  for 
proposal  evaluation  (SD-8).  These  records  and  reports  also  may 
be  required  ror  mockups  being  developed  for  government  use.  The 
information  should  be  utilized  for  development  of  the  production 
plan.  Use  of  the  mockups  may  continue  into  the  development  phase 
to  allow  system  design  and  logistics  support  engineering  person¬ 
nel  to  evaluate  required  functions  as  they  complete  their  detailed 
design  and  support  requirements. 

M-iO  to  -12A  FABRICATE  EQUIPMENT  AND  ASSEMBLE  SYSTEM  (PROTOTYPE) 

As  detailed  analyses  and  design  progress,  equipment  and  sub¬ 
systems  are  fabricated  for  experimental  test.  The  production 
run  plans  and  controls  designed  to  route  materials,  equipment, 
sub-assemblies  and  assemblies  through  the  shops  are  verified 
against  the  experience  gained  in  the  manufacture  of  experimental 
test  equipment.  The  plans  and  controls  encompass  different  forms 
of  machine  groupings  and  shop  mechanization.  Initial  numerical 
control  programming  of  machine  groups  or  individual  machine 
setups  may  be  tested  in  preparation  for  future  high  flow  produc¬ 
tion.  Tooling  combinations  should  be  tested  to  provide  the  best 
"mix"  for  programmed  production  units.  Plant  layout  for  equip¬ 
ment  (machines,  tools,  gigs,  fixtures,  etc.)  and  personnel  will 
be  verified.  '  ere  test  hardware  may  vary  from  that  scheduled 
tor  production  of  initial  units,  those  variations  orded, 

and  separate  engineering  and  manufacturing  fabrication  and  assem¬ 
bly  models  of  the  production  equipment  should  be  tested  prior  to 
production  of  t  lie  first  operational  units. 


M-ll  to  -12B  PROVIDE  EQUIPMENT  AND  ASSEMBLY  TEST  SUPPORT 


Components,  equipment,  and  subassemblies  will  be  tested  for 
their  performance  to  specification.  Technician  support  is  pro¬ 
vided  to  conduct  engineering  form,  fit,  and  function  tests  of 
experimental  hardware.  Deficiencies  are  recorded  in  the  manufac¬ 
turing  records.  Appropriate  action  is  taken  through  plans  and 
controls  to  assure  that  all  drawings,  procurement  specif ications, 
and  fabricated  hardware  are  compatible. 

M-13  and  -14  PROVIDE  SUBSYSTEM  AND  SYSTEM  DEMONSTRATION  SUPPORT 

Technicians  are  provided  to  assist  in  engineering  demonstra¬ 
tion  of  the  hardware.  Logistics  support  requirements  are  tested 
to  the  degree  practical  on  the  prototype  systems.  Initial  pro¬ 
duction  planning  procedures  are  followed  explicitly.  Production 
records  must  be  kept  on  all  deficiencies  which  occur  during  the 
subsystem  and  system  demonstration.  A  technician  to  engineer 
interface  is  maintained  throughout  this  demonstration  to  assure 
that  design/support  changes  are  correctly  incorporated  into  the 
specifications  and  drawings.  Appropriate  action  is  taken  to 
change  and  retest  hardware  to  the  revised  specifications  prior 
to  establishing  the  proposed  product  baseline. 

M-16  and  -17  FABRICATE  FILJT  TEN  UNITS  AND  PROVIDE 
FIRST  ARTICLE  ACCEPTANCE  SUPPORT 

Award  of  production  contracts  for  initial  hardware  and  sup¬ 
port  resources  is  followed  by  release  of  production  orders  for 
fabrication  of  the  first  test  units.  Programming  of  these  test 
units  through  the  fabrication  cycle  is  accomplished  to  balanced 
schedules  established  in  the  plans  and  controls.  Components, 
equipment,  subassemblies  and  assemblies  are  produced  and 
delivered  per  schedule  by  the  government  and  prime,  associate, 
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and  subcontractors.  These  units  are  scheduled  for  first  article 
inspection  to  evaluate  their  conformance  with  specifications. 
Technician  support  is  provided  for  this  inspection.  Production 
records  are  maintained  on  all  actions  and  deficiencies.  Manage¬ 
ment  records  should  note  the  adequacy  of  planned  facilities  and 
tooling  to  meet  production  specifications,  schedule  of  produced 
items  against  their  program  milestones,  mechanized  control  of 
discrepancies  for  fabrication  (e.q.  numerical  programming,  class- 
of-work,  arrangement  of  machine  tools,  progressive  manufacturing 
arrangement  for  materials  and  personnel),  and  manufacturing  to 
engineering  test  interface  problems  during  flow  of  manufactured 
units. 

M-1HA  PKRFOKM  ASSEMBLY  AND  CHECKOUT 

Subsequent  to  first  article  acceptance,  manufacturing  support 
is  provided  to  assemble,  install,  and  check  out  the  equipment  in 
the  operating  and  support  configuration  required  for  user  ser¬ 
vice  tests.  Depending  on  the  program,  trie  assembly  and  check¬ 
out  effort  may  be  conducted  at  either  c.  contractor  facility  or 
government  facility.  A  combination  of  contractor  and  service 
personnel  may  be  used.  To  the  maximum  degree  practicable,  the 
skills  of  the  support  technicians  should  agree  with  the  skills 
spoci f  tod  for  user  operation  and  maintenance.  Generally,  a  com¬ 
bined  teehn ician/engi neer  team  is  used  for  the  demonstrations  and 
evaluations.  Combined  cont rae t or/usor  production  and  coordina¬ 
tion  records  assure  that  deficit  cies  t ound  during  service  tests 
are  recorded  and  reported  tor  appropriate  design  action  ai.d  re¬ 
vision  of  the  production  specif  unit  ions,  plans,  and  controls. 

M -18b  P ROV 1 D E  P kODU CT I  ON  RUN  F  MIR I CAT  ION  AND  SUPPORT 

Upon  award  of  follow  on  production  contracts,  manufacturing 
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organizations  begin  production  of  equipment  on  schedule  released 
by  production  order.  This  action  begins  with  a  limited  effort 
to  equip  the  initial  operating  unit  and  gradually  increases  to 
the  needed  capacity  for  achieving  planned  production  rates.  The 
effort  continues  through  the  production  and  operational  phases 
until  all  follow-on  operating  units  have  been  equipped  and  modi¬ 
fications  accomplished. 

M-20  PROVIDE  RESOURCES  DELIVERY  SUPPORT 

Manufacturing  support  is  provided  to  deliver  resources  in 
accordance  with  the  schedule  milestones  previously  established 
in  the  plans  and  controls.  Appropriate  phaseover  actions  between 
contractor  and  government  ur.  its  responsible  for  the  delivery  and 
acceptance  of  resources  must  be  planned  and  accomplished.  Organ. i 
zational  policies  and  procedures  must  include  a  complete  manu¬ 
facturing  delivery  and  support  interface.  Records  are  maintained 
for  all  delivery  actions.  Deficiencies  are  fed  back  to  plans  and 
control  units  for  corrective  action. 

M-21  PROVIDE  ACCEPTANCE ,  ASSEMBLY,  INSTALLATION,  AND 
CHECKOUT  SUPPORT 

Manufacturing  support  similar  to  that  described  m  M-18A  is 
provided  for  acceptance,  assembly,  installation,  and  checkout 
support  cf  the  initial  operational  test  units  scheduled  lor  suita 
bility  demonstrati  >n.  For  systems  such  as  uircratt  or  ground 
transportation,  there  may  only  be  a  requirement  for  an  acceptance 
function.  Systems  such  as  missiles,  complexes,  and  other  fixed 
installations  require  combined  contractor ,  developer,  ami  user 
support  during  the  asn«»--hl}  check.  ..t.  This  sapper:  may  con¬ 

tinue  through  the  operational  suitability  denonst i at  ion  and 
beyond.  In  all  cases,  t  ornta  1  acceptance  records  should  he  octal  - 
lished  among  the  contractor,  system  support  com  an  i,  and 
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using  command  prior  to  conduct  ot  the  controlled  suitability 
demonstration. 

M-22  PROVIDE  DEMONSTRATION  SUPPORT 

Technician  support  is  provided  for  the  operational  suita¬ 
bility  demonstrations  m  accordance  with  negotiated  contracts. 
Manufacturing  support,  if  necessary,  should  not  interfere  with 
the  normal  operations  and  maintenance  provided  by  the  operating 
organizat ion . 

M - 2 4  FABRICATE  AND/OR  RESTORE  RESOURCES 

Based  upon  the  decision  to  modify  the  hardware  (SD-24B), 
new  plans  and  controls  may  require  new  production  equipmer*-  or 
modification  of  existing  equipment.  Adjustments  to  the  manufac¬ 
turing  facilities  and  tooling  also  may  be  required.  Manufactur¬ 
ing  planning  must  be  accomplished  in  accord  with  previously 
deser lb.ed  event s . 

M  -  2  A  A  P  l  DF  MODI  F I  CAT  ION  SUPPORT 

Those  modifications  requiring  field  support  by  the  manufac¬ 
turing  organ i /at  ion  must  be  in  ac-ord  with  supplemental  plans  and 
controls  described  m  PC-24A. 

M-iiB  PROVIDE  .SUPPORT  (FOLLOW-ON  OPERATING  UNITS) 

Manufacturing  support  is  provided  to  equip  all  follow-on 
perat:  i  no  units.  Field  technician  support  may  be  required  at 
each  follow-on  operating  unit  based  upon  phaseover  requirements 
previously  negotiated.  Manufacturing  support  should  be  a  result 
of  trade-ell  studies  conducted  to  achieve  the  most  effective  and 
economical  d<  livery,  assembly,  installation,  checkout  anil  support 
program  for  organizational,  intermediate,  or  depot  units.  The 


support  should  include  the  "mix"  most  favorable  to  the  operational 
readiness  of  equipment.  It  should  be  furnished  in  accordance 
with  updated  plans  and  controls  used  by  the  syster  operating  and 
support  command  functions.  It  should  be  in  consonance  with  the 
delivery  requirements  for  the  follow-on  operating  units.  Planning 
must  include  safety  and  emergency  requirements  essential  to  over¬ 
all  production  and  support  effectiveness. 
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INSPECTION  AND  TEST 


6.1 _ INTRODUCTION 

The  development  of  new  equipment  and  the  improvement  of 
existing  equipment  requires  e'.er  increasing  machine  precision 
and  test  measurement  in  manufacturing.  The  major  objective  of 
the  inspection  and  test  element  is  to  identify  and  correct  pro¬ 
duction  engineering  documentation  and  practices  which  would 
otherwise  lead  to  unsatisfactory  materials,  parts,  subassemblies, 
and  assemblies  becoming  the  basis  for  high  volume  production. 
Whereas  plans  and  controls  described  in  Chapter  4  dealt  with  the 
quality  controls  aimed  toward  the  prevention  of  defects,  the 
descript-ons  in  this  section  cover  the  planning  for  procedures 
and  physical  determination  which  assure  that  parts,  materials, 
equipment,  subassemblies,  and  assemblies  conform  to  the  drawings 
and  speci f icat ions .  In  general,  inspection  and  test  is  the  exam¬ 
ination  or  measurement  of  equipment  to  compare  it  with  specifica¬ 
tion  and/or  contract  requirements.  Inspection  and  testing  must 
include  consideration  of  tolerances,  allowances,  lints  ot  sice, 
and  various  forms  and  fits.  It  also  must  consider  various  kinds 
of  inspection  (e.g.  trial  run,  pilot  piece,  sampling ,  percent  a  jo, 
functional,  endurance,  destructive,  piece  work,  computer  pro¬ 
gramming!.  Of  prime  importance  is  the  requirement  to  maintain 
quality  ami  uniformity  ot  prcxK.ct  throughout  t  he  product  lor.  cycle. 

Inspection  and  test  planning  must  include,  but  is  not 
limited  to,  requirements  for  the  following; 

•  The  ident  1 1  l  cat  i  on  and  description  o'  inspect  ions  ami 
tests  wh i ch  assure  that  t  he  manuf act  ur mg  process 
produces  equipment  which  meets  system  speci t i oat  ions  r 
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•  The  identification  and  description  of  the  records  and 
reports  which  document  the  results  of  inspection  and 
test? 

•  Quantification  of  inspection  and  test  resources  sched¬ 
uled  by  time  and  place; 

•  The  identification  and  description  of  the  government/ 
contractor  representation  and  interrelationships  for 
conduct  of  the  inspections  and  tests;  and 

•  Technical  assistance  to  design  engineering  during  iden¬ 
tification  of  requirements  for  inspection  and  test 
equipment  and  development  of  test  procedures. 

Figure  6  and  the  following  paragraphs  describe  the  direct 
relationships  among  inspection  and  test  and  the  other  elements 
of  production  management. 

6.2  DETAILED  EVENT  DESCRIPTION 

XT- 2  REVIEW  CURRENT  INSPECTION  AND  TEST  CAPABILITY 

Current  inspection  and  test  methods  and  procedures  are 
reviewed  for  their  application  to  the  type  program  being  consid¬ 
ered.  Although  little  may  be  known  about  the  equipment  to  be 
designed,  it  is  necessary  to  identify  inspection  and  test  experi¬ 
ence  along  with  other  production  management  requirements  for  use 
in  the  program  development  plan.  This  should  be  done  prior  to 
the  trade-off  of  alternative  systems  and  equipment.  Problems 
which  have  occurred  during  previous  program  inspections  and 
tests  'e.g.  endurance  and  destructive  inspections)  should  be 
made  known.  Operational  and  logistics  support  experience  should 
be  examined  to  determine  the  risks  on  similar  programs. 


IT- 3  DEVELOP  INSPECTION  AND  TEST  ALTERNATIVES 

Various  system  and  support  alternatives  require  the  consid¬ 
eration  of  inspection  and  test  concepts.  These  concepts  should 
apply  different  techniques,  equipments,  and  programming  approaches 
to  accomplish  inspection  an^  test.  Based  upon  experience,  data 
inspection  standards  for  materials  should  be  reviewed.  Techniques 
for  dimension  inspection  of  parts  during  their  manufacture  should 
be  reviewed.  advantage  should  be  taken  of  other  studies  which 
have  recently  examined  technological  progress.  The  inspection 
and  test  alternatives  should  be  an  integral  part  of  the  produci- 
bility  trade-offs  described  in  P-3. 

IT-4  ESTABLISH  PRELIMINARY  INSPECTION  AND  TEST  CONCEPT 

A  preliminary  inspection  and  test  concept  is  included  as 
part  of  the  production  concept  (PM-4)  selected  as  a  result  of 
the  producibility  trade-offs  (P-3).  It  will  be  the  basis  for 
the  definition  of  further  inspection  and  test  requirements.  The 
inspection  and  test  concept  will  include,  but  is  not  limited  to, 
such  things  as: 

•  estimated  inspection  ar 1  test  locations; 

•  Schedule  milestones  for  the  inspection,  and  tests; 

•  The  criteria  for  and  relationships  of  organic  and  con¬ 
tractor  inspection  and  tests  during  experimental,  initial 
production,  and  follow-on  production; 

3  The  documentation  techniques  to  be  used; 

•  Preliminary  facilities  estimates; 

•  Special,  equipment,  personnel,  and  training  criteria 
which  may  be  required  for  inspection  of  risk  eJements; 


®  Preliminary  inspection  and  test  cost  estimates;  and 


•  control  data  requirements  for  inspection  and  test  docu¬ 
mentation  necessary  to  configuration  quality  and  cost 
controls  . 

The  inspection  and  test  concepts  should  be  included  in  the  pro¬ 
duction  concept  package  (PM-4) . 

IT-5  ESTABLISH  INSPECTION  AND  TEST  PLAN  REQUIREMENTS 

Inspection  and  test  plan  requirements  must  be  developed  for 
inclusion  in  PM- 5.  They  are  the  basis  for  development  of  more 
detailed  inspection  and  test  plans  and  specifications  during  the 
contract  definition  phase.  The  req  irements  must  identify  ser¬ 
vice  and  contractor  responsibilities  for  inspection  and  test 
actions  during  the  production  program.  These  requirements  include 

•  Definition  of  the  inspection  and  test  practices  to  be 
considered  in  the  proposals; 

•  Inspection  and  test  milestones  and  interfaces  to  other 
elements ; 

•  Guidelines  and  specifications  for  demonstrating  the 
inspection  and  test  procedures  early  in  the  production 
program • 

A  Selected  methods  and  analytical  techniques  to  be  used; 

A  Criteria  for  and  limitations  of  government  representa¬ 
tion  during  contractor  inspection  and  test; 

A  Methods  by  which  records  and  reports  will  be  acquired  and 
documented;  and 

•  Procedures  and  specifications  for  documenting  the  analy¬ 
ses  and  other  detailed  and  summary  data  requirements. 
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IT-7  ESTABLISH  EVALUATION  CRITERIA 

The  criteria  to  evaluate  inspection  and  test  plans  should 
include  responsiveness  to  all  requirements  previously  defined  in 
IT-5.  The  criteria  should  also  include  compatibility  with  the 
producibility  specifications,  plans  and  controls,  relative  ability 
to  effectively  limit  defects  in  equipment  and  procedures,  and 
comparative  risk  to  schedules  and  cost. 

IT-8  EVALUATE  THE  INSPECTION  AND  TEST  PLAN  PROPOSALS 

The  inspection  and  test  plan  proposals  are  evaluated  in 
accordance  with  the  criteria  established  in  IT-7.  The  evalua¬ 
tion  results  are  included  in  the  production  plan  proposal  evalua¬ 
tion  (PM-8 ) . 

IT-9  APPROVE  INSPECTION  AND  TEST  PLAN 

Inspection  and  test  plans  are  approved  for  further  defini¬ 
tion  of  procedures  during  the  development  phase. 

IT-10  PREPARE  PRELIMINARY  INSPECTION  AND  TEST  PROCEDURES 

Inspection  and  test  procedures  will  be  selectively  prepared 
to  fit  the  manufacturing  processes,  personnel  skills,  equipment 
and  tools,  materiel  item  requirements,  and  schedules  essential  to 
integrated  inspection  and  test  of  all  hardware  items  throughout 
their  life  cycle.  The  documentation  will  specifically  include 
means  for  maintaining  change  and  cost  control  of  the  inspection 
and  test  procedures.  It  must  include  the  interrelationships 
among  the  subcontractor,  contractor,  project,  and  command  func¬ 
tions  to  assure  management  visibility  throughout  equipment  design 
and  production  unit  inspections  and  tests. 
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IT-12  CONDUCT  INSPECTION  AND  TEST  OF  ENGINEERING 
TEST  COMPONENTS 

During  fabrication  and  assembly  of  the  production  items 
(M-1C  to  -12-A),  inspections  and  tests  are  conducted  in  accord¬ 
ance  with  the  procedures  required  by  IT-10.  To  the  maximum 
degree  practical,  computer  programming  techniques  should  be  con¬ 
sidered  during  this  experimental  production  phase.  Numerically 
controlled  measuring  devices  which  measure  distortion,  shrinkage, 
and  surface  variations  may  be  used  for  the  tests.  Program  tapes 
and  ether  records  of  inspections  and  tests  must  be  kept  for  evalu¬ 
ation  purposes. 

IT-13  and  -14  CONDUCT  SUBSYSTEM  AND  SYSTEM  INSPECTION  AND  TEST 

Subsystem  and  system  inspections  and  tests  may  cover  endur¬ 
ance,  destructive,  assembly,  and  procedural  demonstrations  on  the 
prototype  systems.  Inspection  procedures  should  be  followed 
explicitly  and  records  kept  on  all  deficiencies.  Inspection  and 
test  technician-to-engineer  interface  should  be  maintained 
throughout  the  demonstration  to  assure  that  design/support  chan¬ 
ges  are  correctly  incorporated  into  the  inspection  procedures  and 
drawings.  Where  necessary,  retesting  should  be  conducted  to 
assure  that  the  revised  specifications  and  procedure:,  are  veri¬ 
fied  and  approved  orior  to  establishing  the  proposed  product 
base’ 

IT-15A  UPDATE  INSPECTION  AND  TEST  PLANS  AND  PROCEDURES 

The  inspection  and  test  plans  are  updated  to  include  all 
changes  resulting  from  inspections  and  tests  of  prototype  equip¬ 
ment.  The  revised  plans  and  procedures  should  be  cl'~-*'f,ly  inter¬ 
faced  with  plans  and  controls  established  in  PC-15A.  Changes 
which  may  affect  the  overall  production  goals  will  be  included 
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for  evaluation  in  the  updated  producibility  plan  (P-15).  The 
updated  inspection  and  test  plans  and  procedures  become  an 
integral  part  of  the  requirements  for  the  initial  production  of 

equipment  (PM-15A). 

IT-15B  ESTABLISH  REQUIREMENTS  (FOLLOW-ON  PRODUCTION) 

Concurrently  with  preparation  of  inspection  and  test  plans 
and  procedures  for  the  "nitial  production  equipment,  inspection 
and  test  plan  requirements  must  be  established  for  inclusion  in 
the  production  contract  definition  pian  (PM-L5B).  The  require¬ 
ments  should  be  similar  .o  those  described  in  IT-5.  They  should 
be  expanded  to  include  foliow-on  production  requirements  such  as 
the  criteria  for  the  interfaces  among  the  commands,  projects 
and  contractors,  policies,  and  procedures  for  inspection  and  tests 
and  schedule  and  change  control  system  responsibilities.  Manage¬ 
ment  visibility  requirements  for  identifying  schedule  slippages 
and  defective  parts  01  equipment  should  be  included.  These  plan 
requirements  should  be  provided  for  inclusion  in  the  request  for 
proposals  for  follow-on  production  (PM-15B) . 

IT-16  CONDUCT  INSPECTION  AND  TEST  OF  INITIAL  HARDWARE  COMPONENTS 

Inspection  and  test  procedures  are  applied  during  fabrica¬ 
tion  of  the  first  test  units.  Inspection  and  test  control  points 
should  be  established  between  projects  and  prime,  associate,  and 
subcontractors.  Rigid  control  system  disciplines  should  require 
immediate  corrective  action  on  defects.  Results  from  the  inspec¬ 
tions  and  tests  should  be  evaluated  and  effective  corrective 
action  taken  through  quality  control  procedures  to  prevent  defects 
during  follow-on  production.  Drawings,  specifications,  procedures, 
work  cams,  and  other  production  engineering  documentation  should 
incorporate  accurate  and  detailed  inspection  and  test  requirements. 
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IT-17A _ CONDUCT  i  T  RST  ARTICLE  INSPECTION  AND  TEST 

Test,  and  inspection  technician  support  should  be  provided 
for  the  first  article  acceptance.  Records  should  be  maintained 
on  all  actions  and  deficiencies.  Specific  change  actions  must  be 
accomplished  where  inspection  and  test  procedures  are  found  to 
be  deficient.  Management  records  should  cover  such  things  as: 

•  The  adequacy  of  the  inspection  and  test  procedures  to 
measure  and  demonstrate  the  hardware  to  the  production 
speci f icat ions : 

•  Achievement  of  the  inspection  and  test  efrort  to  the 
scheduled  milestones: 

•  The  adequacy  of  manual  and/or  mechanized  inspection  for 
making  determinations  of  hardware  acceptance;  and 

«  Compatibility  of  the  communications  and  documentation 

interface  for  uninterrupted  flow  of  data  on  manufactured 
uni t s  . 

IT -17D  EVALUATE  AND  APPROVE  FOLLOW-ON  PRODUCTION 
INSPECTION  AND  '1ST  PLANS 

Proposed  inspection  and  test  plans  should  be  evaluated  and 
scored.  The  evaluations  should  be  based  upon  the  requirements 
established  in  IT-15B.  They  should  consider  changes  made  during 
first  article  inspections  and  tests  on  the  initial  hardware. 
Coordination  should  be  maintained  to  assure  that  inspection  and 
test  requirements  are  thoroughly  understood  by  all  government  and 
contractor  participants.  The  updated  inspection  and  test  plans 
are  the  basis  for  requirements  in  follow-on  production  contracts. 
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IT-18  to  -22  PROVIDE  INSPECTION  AND  TEST  SUPPORT  AND 
UPDATE  PLANS  AND  PROCEDURES 

Inspection  and  test  support  is  provided  during  fabrication, 
assembly,  delivery,  installation,  and  checkout  of  the  equipment 
provided  for  service  tests.  The  inspections  and  tests  must  be 
in  accord  with  previously  negotiated  contract  requirements.  Com¬ 
binations  of  contractor  and  service  inspection  and  test  personnel 
may  be  utilized  during  this  period.  It  is  mandatory  that  the 
change  control  system  provide  for  rapid  technical  and  management 
review  of  defects  found  during  inspection  and  test  of  the  initial 
operational  test  units.  The  defects  should  be  recorded,  evalua¬ 
ted,  and  corrective  action  taken  for  high  volume  production. 

The  inspections  and  tests  must  be  accomplished  in  schedule  bal¬ 
ance  with  all  other  production  element  actions.  Management 
visibility  of  slippages  which  may  affect  the  production  program 
is  essential.  The  inspection  and  test  effort  is  continuous 
throughout  the  remaining  production  and  operational  phases  as 
required  to  equip  follow-on  operating  units.  Procedures  must  be 
continuously  updated  to  provide  a  baseline  for  any  furth  r  modi¬ 
fications  or  reprocurernents  which  may  be  required. 

IT-24  EVALUATE  CHANGE  IMPACT 

Desii'r',  support,  and  production  changes  are  evaluated  for 
their  impact  upon  the  inspection  and  test  procedures,  which 
should  be  modified  as  necessary.  The  adjustments  should  be  in 
accord  with  the  plans  and  controls  revisions  made  in  PC-24B. 

IT-25A  CONDUCT  INSPECTION  AND  TEST  DURING  MODIFICATION 

Inspection  and  test  of  modified  or  redesigned  equipment  is 
accomplished.  These  activities  should  be  in  accord  with  previ¬ 
ously  negotiated  ground  rules  and  should  include  tests  of  con¬ 
tractor  and  government  support  capabilities. 
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1T-25B  UPDATE  INSPECT ION  AND  TEST  PLANS  AND  PROCEDURES 

Plans  and  procedures  should  be  updated  to  include  all  sup- 
, lemental  information  resulting  from  tests  of  the  first  operating 
organization.  These  plans  and  procedures  should  be  included  in 
the  production  requirements  package  (PM-25)  for  use  during  subse¬ 
quent  govern,  on t  and  contractor  support  effort.  Together  with 
the  management  techniques  employed  during  the  production  cycle, 
they  should  be  furnished  as  information  for  future  planning 
(CD-18B  tc  -2b).  They  provide  a  baseline  for  ongoing  production 
tests  and  should  be  included  in  DoD-Industry  preparedness  plans. 


CHAPTER  7 


EQUIPMENT  AND  TOOLS 


Interface  Responsibilities; 

•  Producibility  Characteristics  in  Design  and 
for  Use 

•  Plans  and  Controls  for  Production  Concepts, 
Actions,  Requirements,  and  Equipment  and 
Tools  Analysis 

e  Manufacturing  Processes,  Requirements,  and 
Limitations 

w 

e  Inspection  and  Test  Requirements  and 
Specifications 

•  Facilities  Plans,  Design  Characteristics  and 
Use 

•  Industrial  Support  Plans,  Techniques,  Require¬ 
ments,  and  Available  Resources 

•  Personnel  md  Training  Requirements  and 
Human  Interface  Evaluations 

•  Funding  Requirements,  Allocations,  and  Cost 
Criteria 

•  Control  Data  Needs  and  Use  for  Evaluation  of 
Equipment  and  Tools  Performance,  Improvement 
and  Management 
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7.  EQUIPMENT  AND  TOOLS 

7 . 1  INTRODUCTION 

The  equipment  and  tools  element  must  assure  the  availability 
of  required  equipment  and  tools  to  perform  production  and  common 
support  functions  at  all  locations  for  the  lowest  overall  cost 
during  the  equipment  life  cycle.  The  ability  to  perform  planned 
manufacturing  actions  and  unscheduled  maintenance  actions,  which 
may  cause  downtime  on  production  equipment,  depends  on  the  ade¬ 
quacy  of  equipment  and  tools  identified  and  developed  concurrently 
with  the  prime  system  and  logistics  support  resources. 

Equipment  and  tools  consist  of  all  the  machine  tools,  jigs, 
fixtures,  handling  and  test  equipment  necessary  to  support  the 
entire  production  process.  They  may  be  categorized  into  special 
(peculiar  to  the  program  being  considered1)  and  common  (commerci¬ 
ally  available  or  currently  in  government  inventory)  groupings. 
Consideration  for  the  common  use  of  equipment  and  tools  must  be 
included  in  the  operations,  logistics  support,  and  production 
planning.  Where  feasible,  existing  and/or  standard  equipment 
and  tools  should  be  used  to  achieve  program  cost  benefits.  This 
must  be  done  without  jeopardizing  operational  and  support  perform¬ 
ance  and  readiness. 

The  equipment  and  tools  planning  events  and  their  sequential 
relationship  to  the  other  elements  of  production  management  are 
shown  in  Figure  6. 
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I.  rrrnittltWirfiHl^l 

7_«  2  DETAILED  EVENT  DESCRIPTION 

j-T-2  PROVIDE  CURRENT  EQUIPMENT  AND  TOOLS  ESTIMATE 

Included  in  the  production  capability  estimate  (PM-2)  is  an 
assessment  of  tools  and  equipment  used  to  conduct  similar  pro¬ 
duction  efforts  at  various  subcontractor,  contractor,  and  govern¬ 
ment  locations.  The  estimate  should  consider  recent  advances  in 
techniques  for  the  design  and  fabrication  of  equipment  and  tools 
as  well  as  their  use  in  experimental  and  operational  test  pro¬ 
grams.  Assessments  should  include  uses  of  computer  controlled 
equipment  for  manufacturing,  inspection,  and  test  processes. 

ET-3  DEFINE  EQUIPMENT  AND  TOOLS  ALTERNATIVES 

Equipment  and  tools  trade-off  studies  are  conducted  to 
satisfy  the  alternative  production  concepts  being  considered 
(P-3) .  As  part  of  the  producibility  trade-offs,  consideration  is 
given  to  available  equipment  and  tools  experience  (ET-2) .  These 
trade-offs  should  consider  the  technical  feasibility  of  numerical 
control  programming  ar.d  other  new  techniques.  The  overall  cost 
and  desirability  of  developing  new  equipment  and  tools  to  manu¬ 
facture  components  for  several  different  systems  must  be  consid¬ 
ered  . 

ET-4  ESTABLISH  PRELIMINARY  EQUIPMENT  AND  TOOLS  CONCEPTS 

Equipment  and  tools  concepts  are  selected  on  the  basis  of 
maintainability,  reliability ,  cost,  and  producibility  trade-offs 
(P-3),  and  in  accord  with  the  plans  and  controls  concepts  (PC-3). 

These  concepts  are  documented  in  the  form  of  equipment  and  tool 
requirements  needed  to  support  anticipated  production  rates. 

They  are  the  basis  for  the  initial  plan  requirements  (ET-5) . 

They  also  must  satisfy  the  selected  system  and  support  concepts 
(SD  and  SM-4) .  The  concepts  are  documented  for  inclusion  in  PC-4. 
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».T-5  ESTABLISH  EQUIPMENT  AND  TOOLS  PLAN  REQUIREMENTS 


As  part  of  the  production  plan  requirements  (PC-5  and  PM-5), 
equipment  and  tools  planning  criteria  is  defined  for: 

•  Types  and  combinations  of  machine  tools  and  groupings 
required  for  the  manufacture  of  the  prime  equipment  and 
support  resources; 

•  Special  fabrication,  inspection,  and  test  equipment  and 
tools ; 

o  Use  of  aval  .lab  1  e  plant  equipment  and  tools; 

»  Funding  of  new  or  additional  equipment  and  tools; 

e  Development  and  acquisition  plan  for  acquiring  and/or 
fabricating  new  equipment  and  tools; 

®  Plan  for  additional  quantities  of  contractor/government 
furnished  equipment  and  tc  ;  and 

•  Schedules,  responsibilities,  and  interface  requirements 
for  contractor/governmsnt  relationships  during  the  acqui¬ 
sition  and  use  of  equipment  and  to^ls. 

ET-7  E STABLISH  EQUIPMENT  AND  TOOLS  PLAN  EVALUATION  CRITERIA 

Eva1 nation  criteria  are  developed  for  determining  the  com¬ 
peting  contractors'  resp  nsiveness  to  the  equipment  and  tools 
plan  requirements  (ET-5) .  The  evaluation  criteria  should  also 
cover  the  identification  of  and  justification  for  proposed  special 
equipment  and  tools,  equipment  and  tools  maintainability,  common 
utilization  for  production  and  logistics  support  and  the  cost  to 
design,  develop,  and  procure  recommended  special  equipment  and 
tools.  The  evaluation  criteria  are  included  in  PM-7  f  r  overall 
production  proposal  scanning. 
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ET-8  EVALUATE:  EQUIPMENT  AND  'TOOLS  PLAN  PROPOSALS 

The  equipment  and  tools  plans  should  be:  evaluated  against 
the  ciiteria  established  in  ET-7.  Evaluation  results  are  inclu¬ 
ded  as  part  of  PM-8. 

KT-9  APPROVE  EQUIPMENT  AND  TOOLS  PLAN 

An  equipment  and  tools  plan  is  approve  for  use  and  further 
definition  during  the  development  phase.  It  becomes  part  of  the 
production  plan  (PM-9)  for  inclusion  in  the  development  contracts 
(SD-10A).  It  authorizes  the  contractor  tc  proceed  with  develop¬ 
ment  of  production  equipment  and  tools  in  quantities  required 
for  fabrication,  assembly,  and  tests  during  development.  Based 
upon  lead  times  for  experimental  production,  action  is  initiated 
for  procurement  of  special  equipment  and  tools  in  the  quantities 
estimated  to  be  required.  All  special  and  common  equipment  and 
tools  are  evaluated  for  make  or  buy  decisions.  Procurement  action 
is  scheduled  to  meet  fabrication,  assembly,  and  test  need  dates. 

ET - 10  UPDATE  REQUIREMENTS  AND  BEGIN  DESIGN 

The  equipment  and  tools  requirements  and  plans  are  modified 
and  updated  continuously  to  agree  with  changes  to  design,  new 
design,  and  the  plans  and  controls  requirements  (PC-10).  The 
selection  of  equipment  and  tools  for  experimental  production 
should  be  compatible  wherever  feasible  with  those  anticipated 
for  production  of  operational  units.  Continual  interface  actions 
are  required  among  system  design,  support,  and  production  engineer¬ 
ing  to  assure  that  common  equipment  and  tools  can  be  utilized 
where  possible.  Equipment  and  tooling  design  is  accomplished  as 
a  result  of  the  emerging  system,  support  and  production  require¬ 
ments  (SD-10,  SM-10,  and  PC-10). 


ET-11  EVALUATE  SPECIFICATIONS  AND  SYSTEM  DESIGN 
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Specifications  for  equipment  and  tools  are  evaluated  against 
program  equipment  design  and  logistics  support  system  design  to 
assure  that  all  interface  requirements  are  met. 

ET-12  to  14  UPDATE  EQUIPMENT  AND  TOOLS  SPECIFICATIONS 
AND  DRAWINGS 

Changes  resulting  from  system  subsystem,  and  support  test¬ 
ing  are  evaluated  for  their  impact  upon  the  equipment  and  tools. 
Equipment  and  tools  specifications  and  drawings  are  updated  to 
agree  with  changes  to  system  and  support  design. 

ET-15  PROVIDE  EQUIPMENT  AND  TOOLS  PLAN  REQUIREMENTS 
(OPERATIONAL  UNITS) 

The  requirements  for  equipment  and  tools  are  included  as 
part  or  the  contract  definition  plan  for  production  (PM--15B)  . 
These  requirements  should  be  similar  to  those  of  ET- 5  as  modified 
by  the  experience  gained  during  fabrication  and  demonstration  of 
experimental  test  units.  They  should  include  the  results  of  the 
latest  specifications  and  drawings  changes  in  ET-12  to  14. 

ET-16  UPDATE  DESIGN  AND  PROVIDE  EQUIPMENT  AND  TOOLS 
(INITIAL  PRODUCTION  UNITS) 

Equipment  and  tool  design  drawings  and  specifications  are 
updated  by  changes  resulting  from  review  of  the  proposed  product 
baseline.  Special  tools  are  fabricated  or  procured  for  the  pro¬ 
duction  effort.  Long  lead  item  equipment  and  tools  should  be 
fabricated  or  procured  early  in  development.  This  act ; on  is 
required  to  maintain  schedule  balance  for  production  of  initial 
units . 
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ET-17  EVALUATE  CHANGES  AND  MODIFY  TuE  EQUIPMENT  AND 
TOC>LS  FOR  FOLLOW-ON  PRODUCTION 

Changes  resulting  from  the  first  article  inspection  should 
be  evaluated  for  their  impact  upon  the  equipment  and  tools. 

Rapid  modification  action  must  be  accompli  shed  to  make  equipment 
and  tools  available  for  follow-on  production.  All  revised  speci¬ 
fications  and  drawings  become  part  of  the  product  baseline  for 
review  and  approval  of  the  configuration  and  for  funds  release 
for  equipment  and  tools  needed  for  follow-on  production. 

ET-1S  EVALUATE  CHANGE  IMPACT  ON  EQUIPMENT  AND  TOOLS 

Changes  resulting  from  service  test  of  the  prime  system  and 
support  requirements  should  be  evaluated  for  their  impact  on  pro¬ 
duction  equipment  ana  tools.  Common  equipment  and  tools  to  be 
used  later  during  user  operational  and  maintenance  activities 
should  be  evaluated  for  performance  relative  to  meeting  system 
maintainability  and  availability  requirements. 

ET-19  UPDATE  EQUIPMENT  AND  TOOLS  REQUIREMENTS 

The  equipment  and  tools  requirements  are  updated  to  provide 
configuration  compatibility  with  the  prime  system  design  and 
logistics  support  resources.  Equipment  and  tools  are  modified 
or  procured  as  required  to  meet  the  changed  requirements. 

ET-20  PROVIDE  COMMON  EQUIPMENT  AND  TOOLS 

Common  equipment  and  tools  required  for  government  mainte¬ 
nance  or  for  combined  government  and  contractor  use  in  preparing 
for  operational  suitability  demonstration  should  be  delivered  as 
scheduled.  The  equipment  and  tools  may  be  used  for  inspections 
and  tests,  assembly,  installation,  checkout,  modification,  and 
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maintenance  actions.  Contractor  to  government  phaseover  plans 
should  include  all  requirements  and  actions. 

ET-23  EVALUATE  CHANGE  IMPACT  ON  EQUIPMENT  AMD  TOOLS 

Production  plans  and  control  changes  resulting  from  the 
operations  and  support  evaluations  conducted  during  the  opera¬ 
tional  suitability  demonstrations  should  be  reviewed  and  evalu¬ 
ated  for  their  impact  on  equipment  and  tools.  Recommendations 
should  be  included  in  the  production  manageirient  evaluations 
(PM- 2 3 ) . 

ET-24  UPDATE  EQUIPMENT  AND  TOOLS  REQUIREMENTS 

Production  change  requirements  (PM-24B)  developed  as  a  re¬ 
sult  of  the  decision  to  modify  the  system  cnu  equipment  (SD-24B) 
may  require  changes  to  the  equipment  and  tools.  These  changes 
should  be  in  accord  with  the  revised  plans  and  controls  (PC-24A) . 

ET-25  PROVIDE  EQUIPMENT  AND  TOOLS  FOR  MODIFICATIONS 
AND  1JTURE  PRODUCTION 

Supplemental  information  resulting  f "on  tests  and  modifica¬ 
tions  are  incorporated  into  the  equipment  and  tools  plan.  New 
or  modified  equipment  and  tools  are  provided  for  field  or  future 
production  use.  The  updated  requirements  should  be  furnished  as  , 


control  data  to  future  production  planning. 


CHAPTER  8 


FACILITIES 


Inter  face  Rosponsibi 1 1 1 i es : 

o  Producibi li ty  in  Design  Characteristics  and 
Use  Evaluation  Criteria 

•  Plans  and  Controls  for  Concepts,  Actions, 
Requirements,  and  Facilities  Evaluations 

o  Manufacturing  Processes,  Requirements,  and 
Lima tations 

o  Inspection  and  Test  Requirements  and 
Lim.i  tat  ions 

o  Equipment  and  Tools  Design  Character i st i  s, 
Plans,  and  Requirements 

o  Industrial  Support  Requirements,  Forecast 
Availability,  md  Critical  I  tom  Limitations 

o  Personnel  and  Training  Concepts,  Plans,  and 
Human  Interface  Evaluations 

o  Funding  Requirements,  Allocations,  and  Cost 
C  r  1 1  e  r  i  a 

o  Control  Data  Needs  and  Use  for  Evaluation  of 
Facilities  Performance,  Improvement,  and 
Managemen t 
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8. _ FACILITIES 

8.1  INTRODUCTION 

The  facilities  element  assures  the  availability  of  required 
facilities  for  experimental,  initial,  and  follow-on  production 
activities.  Facilities  planning  is  based  on  the  combined  opera¬ 
tions,  maintenance  and  production  analyses,  the  prime  equipment 
drawings  and  specifications,  and  all  production  documentation. 

It  defines  the  tyt e  of  facilities,  locations,  space  needs,  envi¬ 
ronment,  duration  and  frequency  of  use,  and  personnel  facility 
interfaces,  and  incorporates  the  installation,  assembly,  test, 
and  fabrication  activities  needed  for  the  production  program. 

Schedules  for  development,  construction,  and  activation  of 
facilities  should  consider  construction  delay  experience  caused 
by  seasonal  weather  and  other  effects  such  as  labor  negotiations, 
soil  conditions,  etc.  Facilities  planning  for  production  requires 
close  management  attention  through  all  phases  of  the  equipment 
life  cycle.  Positive  coordination  with  all  other  project  ele¬ 
ments  is  required.  Early  determinations  of  ownership  and  joint 
utilization  plans  for  facilities  should  be  made. 

The  facilities  planning  events  and  their  relationship  to 
the  other  elements  of  production  management  are  shown  in  Figure  0, 

8.2  DETAILED  EVENT  DESCRIPTION 

FA- 2  PROVIDE  CURRENT  FACILITIES  ESTIMATE 

Assessments  are  made  of  existing  facility  capabilities  for 
producing  similar  systems  and  equipment.  This  assessment  is 
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base'!  on  available  production  experience  data  (CD-2).  Consider 
a 1 1 on  should  he  given  to: 

t *  Initial  facilities  trade-offs  (FA-3)  which  define  pro¬ 
duction  locations,  common  use,  duration  and  frequency, 

etc  .  ; 

e  Facility  selection  ground  rules  (e.g.,  consideration  of 
required  mut<  la  resources  by  type,  quantity,  ane  loca 
t ion  as  well  is  construction  f oKce  needs  in  terms  of 
skills,  numbers,  and  availability); 

to  Con:  ‘.rants  to  be  considered  for  the  type  of  facility 
and  the  arrangement'  of  equipment  and  tools;  and 

•  Th<  prox • m i ty  of  materials  and  transportation  services 
needed  *  o  maintain  quantity  production. 

The  prolimin  . y  faeilitv  estimates  are  included  in  1  -2. 

FA  -3  PEFF0P1-1  F  AC  \  LIT  IKS . 2!  ID  K -OFF 

by.-. tern  feasibility,  su  ppor  t ,  and  pre-lucibi  l  ify  trade-offs 
are  evaluated  for  their  impact  on  current,  t'aci  1  ities.  Fact  1  i  i  y 
trade  -off  studies  at  o  conducted  by  the  government  or  contractor 
to  menu  :  v  alternalives  in  filling  new  requ  i  remen  t  s  .  The  trad 
otf  approaches  should  vp  .idet  use  ot  contractor  oi  government 
f  ,'ao  i  1 1 1  i  e:, ,  machine  ;roupin\s  for  which  taei  1  tt  tea  space  nuts' 
be  provided,  prox  ur.i  ty  of  existing  t  aei  Li  ties  to  locations  f  or 
i  abrioat  ton,  asset:  aly  and  installed  ion  ot  manufact  ured  parts  , 
and  the  oumpar.  t  ive  life  cycle  c  >st  and  budge  t.  rust  lmates  tor  th 
aeg . ,  i  s  1 1.  i  on  ot  t  'cilitus  including  dowrtst  reap  u.  and  d:  ipos  i - 
t  .  i m  va 1 ue . 


FA-4  ESTABLISH  FACILITIES  CONCEPT 


The  facilities  concept  is  selected  on  the  basis  of  the  pro- 
ducibility  trade-offs  (P-3)  conducted  concurrently  •  ith  the  sys¬ 
tem  and  support  feasibility  studies  (SO  and  SM-3).  The  facilicio 
concept  is  included  in  the  preliminary  production  concept  package 
(PC-4)  . 

FA-5  PROVIDE  FACILITIES  PLAN  REQU I  REM ENTS 

Facilities  plan  requirements  are  prepared  for  inclusion 
in  PM- 5.  They  include,  but  are  not  limited  ti  ; 

•  Cn'ena  for  contractor  and  gc'-e:  rune  i  owned  facilities 
to  produce  experimental  and  fed  ■*  -  n  systems  and 
equipment  ? 

•  Real  estate  and  construction  speciiu  .tions? 

«  Combined  production/support  facilities  requirements  for 
modifications,  reprocurements,  depot  level  activities, 
etc ,  ; 

•  Phasing  plan  criteria  for  use  and  disposition  of  i  in!  us • 
try  and  government  facilities? 

6  Life  cycle  cost  and  budget  estimates  tor  the  tund  mg 
schedule  (F-5);  and 

•  Location  guide. 

FA-7A  SELECT,  SCHEDULE  AND/OR  DESIGN  FACILITIES 

Procurement  lead  time  unci  construe  ion  of  initial  f  odc-tior 
facilities  requires  early  protect  action  to  develop  facility  ue- 
sign  specifications.  This  archi teet-cngineering  task  may  be 
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accompli  shed  by  lover  ni  ent  or  contractor  in  accordance  with 
proqrarr  needs  and  current  service  instructions  and  procedures. 

FA-7B  ESTABLISH  FACILITY  PLAN  EVAL NATION  ("» I  TER  I  A 

Technical  and  management  evaluation  criteria  are  developed 
for  detoi  R'lninc?  the  adequacy  of  the  facility  plan  requirements 
(FA-5)  and  the  architect  engineering  -design  specifications 
(FA-7A)  .  These  criteria,  as  part  of  (PM-7B),  include  the  factors 
necessary  to  evaluate: 

®  Functional  perforrar.ee  characteristics  for  production 

facilities  (v.g. ,  installed  equipment  reliability,  main¬ 
tainability,  useful  life,  env i ronmental  design  anu 
t  ran  sport  ah  iht  y  )  : 

•  Definitive  design  and  cons- ruction  speci f leutions, 
standards, and  constraints; 

t  De tail ed  : anilities  concepts  to:  coupon  and  special 

product  i  or.  support  ( o  .  g  .  ,  tunct  lonal  roqui  t  ement  s  ,  pro- 
net  on  policies,  survival  requi foment  s ,  and  policies, 
ei  ■.),  siting  and  layout  (e.g.,  area  plans  and  site  plans 
such  as  access  paving  and  drainage,  cent  ours,  volume  re 
p  i  foments,  etc.),  and  civil,  a  rehl  toot,  ural  .  structural, 
me  hanical,  an*  electrical  roqui foments:  and 
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be  evaluated  for  responsiveness  to  the  requirements  (FA-5), 
identification  of  and  justification  for  new  facilities,  and  cost 
to  design,  develop  and  acquire  the  proposed  facilities. 

The  evaluation  ratings,  recommended  changes  to  requirements 
and  schedules,  allowable  deviations,  and  contractor  recommended 
revisions  should  be  included  in  the  production  management  evalu¬ 
ation  report  (PM-8) . 

FA-9  APPROVE  PRODUCTION  FACILITIES 

Proposed  facilities  construction  is  approved  and  funds  are 
allocated  for  experimental  and  long  lead  initial  production 
facilities.  Facilities  design  is  completed  and  construction 
bids  are  solicited  for  the  initial  facilities.  Programming  action 
is  initiated  to  request  tentative  funds  authorization  for  follow- 
on  production  facilities.  This  action  is  based  upon  the  type 
of  procurement  and  scheduled  use  of  facilities. 

FA-10A  BEGIN  FACILITY  CONSTRUCTION  (PROTOTYPE) 

Selection  of  the  best  construction  bid  marks  the  beginning 
of  facility  construction.  Continuous  surveillance  over  develop¬ 
ment  of  all  system  design,  logistics  support,  and  production 
requirements  is  needed  to  ensure  that  design  and  support  changes 
are  given  proper  consideration  for  their  impact  on  facilities. 
Changes  impacting  facilities  require  reevaluation  of  funds  and 
schedules  by  all  production  management  elements. 

FA-10B  VEPTFY  AVAILABILITY  OF  INITIAL  FACILITIES  (MANUFACTURING) 

Initial  production  facilities  are  evaluated  for  their  com¬ 
patibility  with  the  plan  requirements.  Progressive  reviews  for 
facility  adaptability  to  system  design,  support  and  production 


117 


requirements  identified  during  installation,  checkout,  and  test 
of  facility  equipment  are  evaluated  and  corrective  action  is 
initiated. 

FA-11  VERIFY  AVAILABILITY  OF  FACILITIES  (EXPERIMENTAL  TEST) 

Facilities  for  experimental  proof  and  destructive  testing 
and  the  subsystem  and  system  demonstrations  are  evaluated  for 
their  compatibility  w  i  th  plan  requirements  and  their  capability 
to  satisfy  system,  support,  and  production  testing  requirements. 
Changes  identified  during  use  of  these  facilities  are  evaluated 
and  corrective  action  is  initiated. 


FA-12  APPROVE  TL’NiATIVF  PRODUCTION  FACILITY  PROGRAM 
(INITIAL  UM TF) 

Where  follow-on  product  ion  requires  the  ownership  or  com¬ 
bined  use  of.  govern;*  ent  /-'ont  motor  facilities,  'pproval  must,  be 
given  foi  their  construct  ion.  Provisions  are  matte  to  incorporate 
coni  mural  ion  changes  into  these  facilities  as  the  experimental 
erodin' t ; on  testing  progresses. 


FA  -  1 NA  VFR 1 FV  AVA 1  LAP l IdTY 


OF  F AC l LI T ! KF  (INITIAL  PRODUCTIONS ) 


Aval 


lal  ill!,  y 


initial  product  ion  facilities  will  be  vori - 


tied  pin  r  to  cent  tact  awards  ter  product  ion  of  initial  incre¬ 
ments  ei  t.  he  eperation.il  system.  In  sine  cases ,  program  decisions 
r  a  v  reouire  use  of  existing  eon-  tact  at  facilities  for  initial 
product  ion.  Where  trade  ;  r  *  studies  show  an  uivantaie  to  the 
r.  comment  ,  t  ol  lew -or  ;.t -niuct  .i  on  tan  Id.  may  he  separately 
■  ieve  let  ed  . 
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FA-15D  ESTABLISH  FACILITIES  DEFINITION  PLAN 
(FOLLOW-ON  PRODUCTION) 

Where  it  can  be  shown  as  an  advantage  to  the  government  to 
provide  fat  lities  for  multiple  program  use,  optional  facilities 
definition  plans  may  be  prepared  for  bid  proposal  as  part  of  the 
follow-or  production  proposal  package.  This  plan  should  consider 
requirements  similar  to  those  itemized  in  FA-5.  The  requirements 
should  be  expanded  to  include  follow-on  production  facility  needs. 
They  should  be  in  accord  with  the  plans  and  concrols  requirements 
established  in  PC-15B,  including  early  scheduling  for  long  lead 
production. 

FA-16A  EVALUATE  FACILITIES  PROGRAM  (INITIAL  PRODUCTION) 

Facilities  programmed  for  initial  production  will  be  evalu¬ 
ated  during  the  manufacture  of  initial  hardware.  A  close  inter¬ 
face  will  be  maintained  among  system,  support,  and  production 
elements  during  these  evaluations  so  that  changes  are  reviewed 
and  new  facilities  requirements  identified  in  a  timely  manner. 

FA-16B  PREPARE  FACILITIES  BID  PROPOSALS 

Selected  contractors  complete  proposals  for  prc  'uction 
facilities  required  to  produce  follow-on  equipmer.t  (FA-15B) . 

FA-17A  EVALUATE  FACILITIES  PROPOSALS 

Facility  Droposals  submitted  by  the  contractors  are  evalu¬ 
ated  and  a  contractor  selection  made.  The  selected  proposal 
will  become  part  of  the  product  baseline  for  approval  of  final 
configuration  and  funds  release  for  facilities. 
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FA-17i.  1NITIA,  CONSTRUCTION-FOLLOW-ON  FACILITIES 

Facility  construction  will  be  released  to  meet  lead  time 
requirements.  Equipment  and  tools  installation,  checkout,  and 
testing  tor  these  facilities  will  be  accomplished  prior  to  initi¬ 
ating  follow-on  production. 

FA-18  ACTIVATE  PRODUCTION  FACILITIES 

Incorporation  of  changes  resulting  from  review  of  the 
product  baseline  configuration  and  the  user  service  tests  marks 
the  point  of  acceptance  of  facilities  for  follow-on  production. 
Facility  design  will  be  further  tested  and  verified  during  the 
initial  manufacturing  actions. 

FA-21  UPDATE  FACILITIES  PLAN 

The  facilities  plan  is  updated  to  provide  guidance  for 
later  production  activities  (PM-21.B)  .  Critical  volume  require¬ 
ments,  rearrangements  of  machine  groupings  to  support  follow-on 
schedules,  identificati  n  of  special  interface  requirements 
between  contractor  and  government  elements,  and  other  special 
requirements  are  included. 

FA-23  EVALUATE  CHANGE  IMPACT  ON  FACILITIES 

Changes  resulting  from  the  operational  suitability  demon¬ 
strations  should  be  reviewed  and  evaluated  for  their  impact  on 
facilities.  Recommendations  will  be  included  in  the  production 
evaluations  (PM-23). 

FA-24A  MODIFY  FACILITIES 


Production  change  requirements  (PM-24B) ,  made  as  a  result 
of  the  decision  to  modify  the  system  and  equipment  (SD-24B),  may 


require  some  change  to  the  facilities.  These  changes  must  be 
compatible  with  the  revised  production  plans  and  controls  require 
ments  (PC-24A) .  Facility  modifications  and  support  for  those 
modifications  will  be  in  compliance  with  previously  negotiated 
contracts . 

FA-24B  UPDATE  FACILITIES  REQUIREMENTS 

Supplemental  facilities  information  resulting  from  the  pre¬ 
vious  actions  is  incorporated  into  the  facilities  plan.  The 
updated  plan  is  provided  as  part  of  the  overall  production  manage 
ment  package  (PM-25) .  It  is  used  during  subsequent  service  or 
contractor  support  efforts.  It  should  include  all  management 
procedures  and  technical  information  to  be  employed  during  the 
remaining  production  period.  The  plan  should  be  furnished  to 
control  data  for  future  project  planning  (CD-18B  to  26).  It 
also  should  be  used  as  part  of  baseline  data  for  future  DoD- 
Industry  production  preparedness  planning. 


CHAPTER  9 


INDUS  'iRTAL  SUPPORT 


Interface  Responsi bi 1 3  ties : 


o  Produeibility  Considerations  in  the  Selection, 
Control,  and  Use  of  Industrial  Support 

o  Plans  and  Controls  for  Requirements,  Configu¬ 
ration,  Quality,  Cost,  and  Schedule  Balance 

o  Manufacturing  Processes,  Actions,  and 
Interfaces 

o  Inspection  and  Test  Procedures,  Locations 
and  Limitations 

o  Equipment  and  Tools  Lists,  Locations  a.  d 
Use  Plans 

o  Facilities  Layouts,  Locations  and  Use  Plans 

o  Personnel  and  Training  Availability  and  Use 

«  Funding  Requirements,  Allocations,  and  Cost 
Criteria 

o  Control  Data  Requirements  for  Experience  and 
Performance  Measurement 
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9.  INDUSTRIAL  SUPPORT 


9.1  INTRODUCTION 

Rapidly  advancing  technology,  the  advent  of  larger  and  more 
.'.sophisticated  weapons  systems,  and  the  urgency  to  maintain  our 
country’s  defense  position  have  brought  about  new  demands  for  a 
closer  teamwork  between  industry  and  government.  This  provides 
us  with  a  challenge  to  deliver  highly  reliable  and  maintainable 
systems  and  equipment  on  time  and  at  least  total  cost.  Our  com¬ 
plex  systems  and  equipment  encompass  every  field  of  manufacturing 
expertise.  They  involve  multitudes  of  suppliers.  The  suppliers, 
in  applying  their  special  skills  and  knowledge,  must  meet  the 
system  requirements.  The  government  must  outline  the  require¬ 
ments  in  sufficient  technical  detail  to  insure  an  effective 
system.  In  most  complex  systems,  a  continuing  series  of  govern¬ 
ment-contractor  iteration  of  the  requirements  at  ever  increasing 
levels  of  detail  is  necessary.  Th^se  actions  demand  an  interde¬ 
pendence  among  service  projects,  commands,  and  contractors  such 
that  each  opportunity  to  reduce  costs  or  improve  the  product  must 
be  evaluated  with  respect  to  the  impact  on  the  total  system. 

Industrial  support  is  the  element  of  production  management 
within  government  and  industry  projects  and  functional  organiza¬ 
tions  that  maintains  general  continuous  surveillance  over,  and 
assessment  of,  the  combined  production  materials  and  resources 
essential  to  the  acquisition  and  use  of  all  current  systems  and 
equipment.  The  industrial  support  element  within  government  and 
industry  projects  controls  the  selection  and  programming  of  ma¬ 
terials  and  other  resources  essential  to  a  project's  production 
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processes.  It  includes  the  planning  events,  decision  points, 
and  interfaces  essential  to: 

•  Establish  effective  relationships  among  projects,  prime 
contractors,  associate  contractors,  subcontractors,  and 
procuring  elements; 

©  Establish  priorities  for  critical  materials  distribution; 

•  Control  multiple  orders  for  common  and  special  items; 

«  Establish  standard  and  state-of-the-art  manufacturing 
processes  and  controls; 

•  Establish  systems  for  regulating  and  reducing  costs  and 
changes  for  multiple  program  production  activities;  and 

©  Resolve  conflicts  among  government,  military,  and  pri¬ 
vate  sectors  of  the  economy. 

Figure  6  and  the  following  paragraphs  describe  the  events, 
decision  points,  and  relationships  of  the  industrial  support 
elements  to  project  management  and  its  elements. 

9.2  DETAILED  EVENT  DESCRI Pi  ON 

IS-2  PROVIDE  CURRENT  ASSESSMENT 

Estimates  of  n.  .  .strial  support  capabilities  for  systems  and 
equipment  having  similar  production  requirements  must  be  provided 
to  assure  their  proper  consideration  in  the  system  feasibility 
studies.  As  overall  systems  specif ications  and  production  con¬ 
cepts  are  defined,  the  production  requirements  will  be  analyzed 
to  determine  the  degree  to  which  they  arc  fulfilled  by  existing 
industrial  support  capability.  The  current  industrial  support 
capability  estimate  is  essential  to  this  analysis  (PM-3). 
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Industrial  support  assessments  should  include  summaries  of 
problems  and  deficiencies  previously  expe’  inced  on  similar  pro¬ 
duction  programs.  They  should  cover  priorities  for  obtaining 
materials,  capabilities  of  similar  system  production  teams, 
techniques  and  policies  for  material  ordering,  and  collection 
and  evaluation  of  techniques  (e.g.,  value  engineering,  cost 
reduction,  change  control,  performance  measurement,  resource 
criticality,  and  advanced  production  techniques).  The  assess¬ 
ment  should  cover  both  the  techniques  required  by  DoD  directives 
and  guides  and  advanced  techniques  developed  or  being  developed 
by  public  and  private  technical  management  specialists.  Source 
information  for  these  considerations  may  be  found  as  part  of 
the  production  experience  data  (CL-2).  Information  applying 
directly  to  a  particular  system  and  equipment  project  should  be¬ 
come  part  of  the  current  production  capability  estimate  (PM-2). 

I S-3  DEVELOP  INDUSTRIAL  SUPPORT  ALTERNATIVES 

Industrial  support  alternatives  are  defined  and  analyzed. 
These  alternatives  will  specify  different  ways  and  means  of  using 
the  total  n;  ;ional  industrial  resources  and  controlling  their 
priorities.  They  will  assist  in  developing  the  concepts  being 
studied  in  P-3. 

IS -4  ESTABLISH  INDUSTRIAL  SUPPORT  POLICIES 

Industrial  support  policies  are  documented  concurrently 
with  the  selection  of  a  preliminary  production  management  con¬ 
cept  (PM-4) .  They  provide  guidance  for  further  definition  of 
production  requirements.  Depending  on  the  depth  of  definition 
required,  the  industrial  support  policy  should  include  criteria 
for : 


e  The  relationship  between  government  and  contractor 


production  units  during  production  resource  development; 

•  The  priorities  and  scheduling  of  critical  materials; 

•  Application  of  techniques  and  information  (IS-2); 

«  Government  plant  representation; 

o  Utilization  and  control  of  programming  techniques  such 
as  numerical  tool  control;  and 

•  Inter-projects,  mter-services,  and  government  inter¬ 
agency  support. 

IS-5  DEVELOP  INDU STRIAL  SUPPORT  PLAN  REQUIREMENTS 

Industrial  support  plan  requirements  must  be  developed  for 
.inclusion  in  PM-5.  These  requirements  become  the  criteria  for 
development  of  the  industry  and  government  portion  of  the  pro¬ 
posed  plans  during  the  contract  definition  phase.  The  require¬ 
ments  must  identify  both  the  government  project  and  contractor 
manager  responsibilities  for  development  and  use  of  industrial 
support  to  production.  They  must  specifically  call  for  all,  or 
portions  of,  existing  directives,  instructions,  and  procedures 
which  apply  to  the  industrial  support  concepts  (IS-3). 

I S -  7 A  ESTABLISH  INDUSTR IAL  SUPPORT  MANAGEMENT  PLAN 

Industrial  support  management  criteria  are  established  in 
the  production  management  plan  (PM-7A) .  Organizations,  responsi¬ 
bilities,  interfaces,  and  working  procedures  must  be  identified 
for  such  things  as: 

•  Industrial  support  application  to  the  equipment  project; 

•  Critical  item  control; 


•  Review  and  allocation  of  materials  (i.e.,  priority  and 
schedule  balance) ; 

•  Governnient/contractor  interface  (i.e.,  plant  representa¬ 
tion,  productio"  commodity  item  procurement,  and 
inventory,  etc.);  and 

•  Procedures  and  controls  for  government  furnished  equip¬ 
ment,  property,  and  data. 

The  industrial  support  management  plan  will  also  include 
related  funding  and  schedule  information. 

IS-7B  ESTABLISH  EVALUATION  CRITERIA 

Evaluation  criteria  are  established  for  comparing  and  rating 
contractor  responses  to  the  policies  and  requirements  previously- 
described.  These  criteria  are  included  in  the  production  manage¬ 
ment  evaluation  documentation  (PM-7). 

IS-8  EVALUATE  PT ''POSED  PLANS 

The  source  selection  board  evaluates  all  industrial  support 
plans  as  part  of  production  management  evaluations  (PM-8). 
Industrial  support  elements  are  evaluated  and  scored  for  their 
responsiveness  to  the  criteria  and  requirements. 

I S-9  APPROVE  INDUSTRIAL  SUPPORT  PLAN  (TEST  yNITS) 

The  selected  industrial  support  plans  arc  approved  as  part 
of  the  production  development  plan.  They  should  be  updated  to 
reflect  the  results  of  contract  definition  and  the  management 
plan  requirements  covering  the  controls,  policies,  funding, 
schedules,  and  responsibilities  for  industrial  support.  The 
industrial  support  plan  should  include  specific  information  on 


tic  detailed  concepts  and  requirements  previously  outlined  m 
1S-4  and  -S.  it  should  include  specific  reference  to  specifi¬ 
cations,  or  portions  thereof,  which  apply  to  resource  use 
controls  such  as  configuration,  schedule,  quality,  cost,  data, 
inventory,  procurement,  materiel,  manpower,  budget  and  finance, 
and  security.  The  interfaces  with  all  production  management 
elements  should  be  defined . 


IS-10A  PREPARE  INDUSTRIAL  SUPPORT  ACQUISITION  DOCUMENTS 
AND  ALLOCATE  RESOURCES  (EXPERIMENTAL  TEST) 

Concurrent  with  the  manufacture  of  test  units  and  the  pro¬ 
duction  planning  for  initial  operational  units,  documentation 
should  be  established  for  acquiring  and  allocating  materials  and 
resources  for  engineering  test.  This  documentation  provides 
guidance  to  production  management  for  review  and  allocation  of 
materials  and  other  production  resources  in  accord  with  the 
schedules  and  the  production  engineering  analyses  descr ; bed  in 
I C —10,  It  places  emphasis  on  the  distribution  of  common  resour¬ 

ces  used  in  support  of  development: .  It  initiates  the  early 
government -te-Cf.Mit.ract  or  relationships  which  control  the  materi¬ 
als,  major  and  minor  items,  work  force,  materials  ordering 
process,  performance,  value,  change  control  systems,  and  specific 
akcA'uy  appor  t :  oilmen  t  s  . 


I  S  - 1  Oft _ KSTAbhl  Sii  1  NDUSTK  1  AI .  bUlTOKT  PI, AN  (INITIAL  PRODUCTION) 

As  a  continuing  et  tort:  throughout  early  experimental  pro¬ 
duction,  the  dotal  led  documentation  developed  in  IS-IOA  should 
he  reviewed,  evaluated,  and  updated  and  specific  plan  require¬ 
ments  should  t  e  dofinea  for 


initial  production. 


IS-14  UPDATE  INDUSTRIAL  SUPPORT  DOCUMENTS  (ENGINEERING  TL'ST) 

Industrial  support  documentation  is  updated  to  reflect  any 
requirements  changes  resulting  from  system  demonstrations. 
Evaluation  and  approval  by  system  design,  logistics  support,  and 
production  management  is  required. 

IS-15A  UPDATE  INDUSTRIAL  SUPPORT  PLAN  (INITIAL  PRODUCTION) 

The  revised  industrial  support  documents  ( IS-14)  become 
the  basis  for  an  updated  industrial  support  plan  proposed  for 
initial  production. 

IS-15B  ESTABLISH  PLAN  REQUIREMENTS  (FOLLOW-ON  PRODUCTION) 

Concurrent  with  the  establishment  of  a  proposed  product 
baseline  configuration,  industrial  support  planning  is  accom¬ 
plished  for  follow-on  production  units.  This  planning  should  be 
accomplished  in  time  to  guide  long  lead  item  releases  for  materi¬ 
al  and  other  factors  essential  to  follow-on  production  (PM  -15B)  . 

IS-16  ALLOCATE  RESOURCES  (INITIAL  PRODUCTION) 

Industrial  support  resources  are  allocated  for  initial 
production  in  accord  with  the  industrial  support  plan  (  S-15A) . 
The  allocations  and  their  control  are  based  upon  the  plans  and 
controls  requirements  (PC-16) . 

1S-17A  EVALUATE  FIRST  ARTICLE  CHANGES 

Industrial  support  evaluations  should  be  conducted  to 
determint  the  impact  of  first  article  test  changes  upon  commodity 
items  or  other  common  resources  to  be  used  for  future  production. 
These  change?  are  reviewed  for  interface  effect  upon  other  pro¬ 
jects  or  contractor  activities  which  may  be  involved  m  similar 
svstem  and  equipment  development. 
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I  S  -  1 7  B  EVALUATE  PROPOSED  PLANS  AND _  A U CCATE  R LSQURCES 

The  industrial  support  requirements  are-  updated  and 
resources  allocated  as  a  result  of  product  baseline  approval. 

All  industrial  support  interfaces  with  oth<.  -  production  manage¬ 
ment  elements  and  the  assignment  of  responsibility  for  delivery 
and  use  of  industrial  support  resources  should  be  reviewed  for 
their  adequacy  in  supporting  the  production  program. 

I S- Id _ UPDATE  INDUSTRIAL  SUPPORT  PLAN 

During  initial  unit  production  and  service  test,  the  indus¬ 
trial  support  plans  are  evaluated  for  use  in  follow-on  production. 
Liaison  actions  and  communication  channels  among  plant  represen¬ 
tatives  are  reviewed  for  their  ability  to  maintain  established 
schedules.  Where  schedule  slippages  occurred  due  to  the  improper 
delivery  or  use  of  material  items,  management  action  should  be 
taken  to  Develop  appropriate  recovery  plans  and  ail  these  plans 
should  be  reflected  in  the  updated  industrial  support  plan. 

IS- 2 3  EVALUATE  CHANGE  IMPACT 

Deficiencies  in  foliow-cn  production,  equipment  operation, 
and  logistics  support  should  be  evaluated  for  their  impact  upon 
the  industrial  support  plans.  Trade-cff  studies  should  be  made 
among  all  elements  to  determine  the  impact  of  these  deficiencies 
upon  future  industrial  support  planning.  Study  results  should 
be  included  in  production  management  decisions  for  further  pro¬ 
gram  action. 

IS-24  UPDATE  INDUSTRIAL  SUPPORT  PLAN  AND  ALLOCATE  RESOURCES 


Approved  requirements  changes  are  included  in  an  updated 
industrial  support  plan.  This  information  is  utilized  by  the 
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systems  support  commands  and  contractors  to  provide  planning 
for  further  procurements,  repairs,  or  modifications.  It  is 
also  provided  as  experience  information  to  project  managers  en¬ 
gaged  in  the  planning  of  new  systems  and  equipment.  The  infor¬ 
mation  should  consider  reallocation  or  disposition  of  industrial 
support  resources  based  upon  operational  changes,  equipment 
obsolescence,  and  other  operations  and  support  factors.  Alterna¬ 
tive  industrial  support  plans  should  be  include -i  m  any  produc¬ 
tion  preparedness  planning  and  should  cover  expected  future 
contingencies. 
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CHAPTER  10 


PERSONNEL  AND  TRAINING 


Interface  Responsibilities; 

o  Producibi li ty  Requirements  and  Personnel 
Performance  Demonstration  Criteria 

®  Plans  and  Controls  Including  Concepts,  Policies, 
Tasks,  Times,  and  Demonstration  Procedures 

o  Manufacturing  Processes,  Tasks,  Procedures, 
and  Policies 

o  Inspection  and  Test  Policies.  Procedures,  and 
Limitations 

o  Equipment  and  Tools  Drawings,  Specifications, 
and  Operations  and  Maintenance  Requirements 

o  Industrial  Support  Requirements  and  Policies 

o  Facilities  Requirements  for  Spec’al  Skills 
and  Training 

o  Funding  Rr qu irements ,  Allocations,  and  Cost 
Criteria 

o  Control  Data  Requirements  ter  Experience  and 
Performance  Measurement 
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10.  PERSONNEL  AND  TRAINING 

10.1  I NTRODUCT I ON 

The  personnel  and  training  element  defines  the  requirements 
for,  selects,  and  trains  the  personnel  needed  to  produce  the 
system  and  equipment.  Early  in  the  system  and  equipment  life 
cycle,  realistic  estimates  of  current  production  manning  capa¬ 
bilities  must  be  made.  These  estimates  are  made  in  terms  of  the 
numbers  and  skills  needed  to  produce  similar  systems  and  equip¬ 
ment.  As  alternative  hardware  concepts  are  developed,  system 
design  and  lc"'istics  support  decisions  must  be  made  with,  due 
consideration  for  their  impact  on  the  production  manpower  and 
training  requirements.  The  selected  requirements  are  translated 
into  specific  manning  documents  in  terms  of  numbers  of  personnel 
and  .e  types  of  production  skill  classifications  needed.  Early 
projections  of  training  requirements  should  be  made.  Training 
requirements  should  consider  system  and  equipment  complexities 
and  production  lead  times  so  that  training  can  be  completed  prior 
to  the  time  maximum  production  rates  are  established.  Personnel 
requirements  estabJished  by  the  contractor,  government,  and  ser¬ 
vices  should  be  evaluated  against  manpower  availability.  All 
deficiencies  should  be  corrected  by  training  actions  and  timely 
manpower  commitments  to  maintain  production  schedule  balance. 

Figure  6  and  the  following  paragraphs  cover  the  events  and 
relationships  among  personnel  and  training  and  the  other  ele¬ 
ments  of  production  management. 
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10.2 _ DETAILED  EVENT  DESCRIPTION 

fir 2  PROVIDE  CURRENT  PERSONNEL  AND  TRAINING  ESTIMATE 

Estimates  cf  personnel  available  for  production  of  the 
specific  system  or  equipment  should  be  developed.  These  per¬ 
sonnel  and  training  estimates  are  predicated  upon  current  and 
similar  equipment  production  experience.  These  estimates  are 
recorded  in  terms  of  quantities,  skills,  special  training  re¬ 
quirements,  and  overall  trend  curves  depicting  the  availability 
of  trained  personnel  during  the  expected  life  cycle.  The  infor¬ 
mation  must  be  included  in  the  production  capabili ' y  estimates 
(PM- 2 )  . 

PT-3  DEVELOP  ALTERNATIVE  PERSONNEL  AND  TRAINING  CONCEPTS 

Estimates  of  the  personnel  and  Gaining  requirements  are 
made  to  support  the  various  producibility  trade-off  study  alter¬ 
natives  (P-3).  Consideration  must  be  given  to  the  expected 
tasks,  identification  of  skills,  manpower  availability  (PT-2), 
special  training  needs,  availability  of  training  facilities,  and 
the  impact  of  the  requirements  on  other  production  elements. 

PT--4  ESTABLISH  PERSONNEL  AND  TRAINING  CONCEPT 

Personnel  and  training  concepts  are  established  as  a  result 
of  the  producibility  trade-offs  (P-3),  These  concepts  should  be 
m  accord  with  the  system  design  and  logistics  support  concepts 
established  in  SD-4  and  SM-4.  The  concepts  must  also  be  compat¬ 
ible  with  the  plans  and  controls  for  production,  manufacturing 
concepts,  and  the  government/contractor  interface  concepts. 

They  include  tentative  identification  of  any  special  personnel 
requirements  not  urrentlv  in  the  production  skills  inventory. 


assessment  of  conceptual  changes  to  existing  pe-  onnel  use  pat¬ 
terns,  ana  evaluation  of  the  tentative  impact  pon  training 
equipment  and  facility  needs  for  future  production.  These  per¬ 
sonnel  and  training  concepts  become  an  integral  part  of  PM— 4. 

PT-5  DEVELOP  PERSONNEL  AND  TRAINING  PLAN  REQUIREMENTS 

Personnel  and  training  plan  requirements  are  developed  as 
inputs  to  PM-5.  These  requirements  include  criteria  for  the 
development  of  production  personnel  and  training  programs  during 
contract  definition.  Preparation  of  request  for  proposals  does 
not  always  require  definitive  production  personnel  estimates. 
However,  if  total  package  procurement  and  life  cycle  cost  esti¬ 
mates  are  required  during  contract  definition,  personnel  and 
training  estimates  must  be  established  by  both  government  and 
contractor  production  elements.  In  support  of  these  requirements 
and  previously  established  personnel  and  traininq  concepts  (PT-4) , 
the  requirements  for  proposed  plans  must  include: 

•  Production  manning  policies  and  ground  rules? 

•  Criteria  for  determining  and  justifying  personnel  needs? 

•  Training  and  use  of  available  industrial  personnel; 

e  Criteria  for  training  equipment  design,  procurement, 
fabrication  and  use?  and 

0  Joint  utilisation  of  personnel  for  production  and 
logistics  support. 

PT-7  ESTABLISH  PERSONNEL  AND  TRAINING  PLAN  EVAuUATION  CRITERIA 

Criteria  are  established  to  evaluate  the  contractor  respon¬ 
siveness  to  the  personnel  and  training  requirements  (PT-5) . 

They  should  provide  a  means  of  comparison  among  proposed  approache 
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for  the  use  ol  personnel  to  achieve  overall  production  require¬ 
ments,  the  cross-utilization  of  personnel  among  logistics  support 
and  production  organizations,  the  use  of  available  versus  new 
skills,  and  subcontracting  training  versus  establishing  new 
training  programs  and  facilities.  The  evaluation  criteria  are 
included  in  PM- 7. 

PT-8  EVALUATE  PERSONNEL  AND  TRAINING  PLAN  PROPOSALS 

Personnel  and  training  plan  evaluations  should  include  com¬ 
parison  and  scoring  of  the  various  proposals  against  requirements 
and  evaluation  criteria  described  in  PT-5  and  -7.  Evaluation 
results  should  be  included  in  PM-8. 

PT-9  APPROVE  PERSONNEL  AND  TRAINING  PLAN 

Personnel  and  training  plans  are  approved  as  part  of  the 
overall  production  development  plan  (PM-9) .  The  plans  should 
include  the  most  desirable  features  of  contractor  proposals. 

They  should  consider  the  development  and  user  agency  plans  for 
interfacing,  scheduling,  funding,  and  controlling  development  of 
later  personnel  and  training  i  guirements.  Manpower  trend  curves 
covering  the  current  and  projected  use  of  personnel  should  be 
included.  The  plan  should  describe  the  means  by  which  contractor 
personnel  and  training  will  be  provided  to  assist  with  later 
systems  and  equipment  phaseover  into  the  using  commands  inventory. 

PT-10  to  -12A  PREPARE  PERSONNEL  AND  TRAINING  PACKAGE  AMD 
CONDUCT  FABRICATION,  ASSEMBLY .  AND  TEST  TRAI NING  (PROTOTYPE) 

Production  training  packages  are  prepared  to  record  the 
■  kills  and  quantities  of  production  personnel,  needed  to  accom¬ 
pli  ;h  the  tasks  defined  in  the  production  engineering  analyses. 
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Requirements  are  correlated  to  manpower  specialty  classifications 
established  personnel  learning  levels,  and  performance  standards. 
Identification  is  made  of  those  particular  skills  not  presently 
available,  and  requirements  for  new  training  courses,  aids,  and 
equipment  are  identified.  Included  in  the  training  packages  are 
methods  for  demonstrating  training  effectiveness,  updating  the 
packages  during  follow-on  production,  and  plans  for  the  gradual 
transition  of  training  responsibilities  to  the  system  support 
commands  who  will  later  support  the  system  and  equipment. 

Concurrent  with  preparation  of  the  training  package,  train¬ 
ing  is  conducted  to  satisfy  the  needs  of  experimental  equipment 
fabrication,  assembly,  and  test  programs  and  to  familiarize 
advance  production  personnel  with  the  hardware  and  cost  and  sched 
ule  requirements.  Training  lead  times  should  be  sufficient  to 
assure  that  personn.l  can  be  trained  to  perform  assigned  produc¬ 
tion  tasks  without  inducing  schedule  delays.  Where  practical, 
contractor  and  service  personnel  should  be  trained  together. 

PT-11B  to  -14  PREPARE  Pr  SUNN EL  AND  TRAINING  PACKAGE 
(INITIAL  PRODUCTION  UNIT 

Concurrent  with  the  fabrication,  assembly,  and  test  of 
prototype  hardw- re,  requirements  for  personnel  and  training  to 
support  the  manufacture  of  initial  production  units  are  prepared. 
The  requirements  are  included  in  the  contractors'  proposed  pro¬ 
duction  baseline  described  in  FM-15A.  Personnel  and  training 
requirements  should  support  all  actions  needed  to  accomplish 
manufacturing,  inspection,  and  as  described  in  Chapters  '> 

and  6.  In  addition,  person’, el  and  training  requirements  also 
cover  materials  control,  methods  study,  plant  layout,  plant:  main¬ 
tenance,  production  planning  arid  control  functions,  industrial 
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support  fur- ft  ions,  quality  control,  value  engineering,  safety 
and  fire  prevention,  stores  keeping,  work  measurement  and  time 
study,  work  simplification,  -md  other  functional  areas  associated 
with  each  of  the  above  elements.  The  personnel  training  require¬ 
ments  packages  as  well  as  the  actual  conduct  of  some  training 
must  be  verified  prior  to  establishing  the  product  baseline 
(SD-17B) . 

PT-15  ESTABLISH  PERSONNEL  AND  TRAINING  PLAN  REQUIREMENTS 
(FOLLOW-ON  PRODUCTION) 

Using  the  experience  gamed  during  fabrication,  assembly, 
and  test  of  the  experimental  hardware  and  duiunj  development  of 
the  personnel  and  trainm,  package  for  initial  production  units, 
personnel  and  t  rami  no  plan  requirements  are  established  for 
follow-on  production.  Those  requirements  become  part  of  the  pro¬ 
duction  contract  definition  plan  (PV-lf>B).  In  addition  to  cri¬ 
teria  similar  to  those  described  for  previous  training  packages, 
they  include  quantitative  and  schedule  changes  necessary  to  fur¬ 
nish  personnel  and  training  tor  hi  if  volume  production  o:  follow- 
on  units.  Specific  requirements  for  rospons  i  b  1 1  1 1-  :  os ,  interfaces, 
schedule  balance,  funding,  and  other  in  format  mo:,  essential  t  o 
contract  hid  request  s  are  provided . 


PT  -  b. _ CONDUCT  SUP  I '  I.KVUNTAl .  THAI  NINO.  (INITIAL  1  UODUCH  ON  UMTN  J_ 
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PT-17A  EVALUATE  PROPOSED  PERSONNEL  AND  TRAINING  PLANS 

Personnel  and  training  plan  proposals  submitted  by  the 
various  contractors  for  follow-on  production  are  evaluatec 
This  evaluation  should  be  accomplished  concurrently  with  the 
evaluations  of  all  other  production  management  element  require¬ 
ments.  The  evaluations  should  include  comparisons  of  the 
training  packages  for  quality,  cost,  schedule  balance,  manpower 
impact,  special  training  required,  and  proposed  phaseover  actions. 

PT-17B  CONDUCT  TRAINING  (FOLLOW-ON  PRODUCTION) 

Based  upon  the  proposed  plans,  production  training  is  con¬ 
ducted  to  provide  sufficient  quantities  of  personnel  with  ade¬ 
quate  skills  for  the  follow-on  equipment  production.  Traininq 
lead  times  should  be  sufficient  to  maintain  schedule  balance  in 
accord  with  negotiated  requirements.  This  task  is  continuous 
throughout  the  remainder  of  production  to  provide  for  modifica¬ 
tion  of  equipment  and  personnel  replacement. 

PT-19  UPDATE  PERSONNEL  AND  TRAINING  PACKAGE 

Personnel  and  training  plans,  procedures,  schedules,  quotas, 
and  other  requirements  are  updated  as  a  result,  of  evaluations 
made  during  the  initial  production  processes  and  the  production 
support  provided  to  the  service  tests  (SD-18). 

PT-21  EVALUATE  PERSONNEL  AND  TRAINING  -  -  ASSEMBLY  AND  OiLCKOl'T 

Personnel  and  training  evaluations  are  conducted  during 
equipment  delivery,  assembly,  and  checkout  > p  preparation  for 
the  operational  suitability  demonstrations  (SD-Jd).  These  evalu¬ 
ations  may  be  accomplished  on  a  combine..!  service-cont  raetor  basis 
depending  on  the  negotiated  ground  rules  for  use  of  cent  raetor 
support . 


139 


'T-23  EVALUATE  CHANGE  IMPACT  ON  PERSONNEL  AND  TRAINING 

All  proposed  system  design,  logistics  support ,  and  production 
cha-qes  are  evaluated  for  their  impact  on  the  personnel  and 
training  requirements.  The  results  are  recorded  and  included  in 
the  overall  production  evaluations  (PM-23). 

PT-24A  UPDATE  PERSONNEL  AND  TRAINING  PACKAGES 

Personnel  and  training  changes  resulting  from  the  opera¬ 
tional  suitability  testing  (SD-22)  and  the  manufacturing  support 
(M-22)  are  included  in  an  updated  personnel  and  training  package. 
Estimated  personnel  and  training  resources  used  for  equipping  the 
follow-on  operating  units  are  verified.  This  information  is 
transmitted  to  the  sys ten. s/support  commands  for  further  procure¬ 
ment  planning.  It  should  cover  support  to  normal  operations  and 
the  production  tasks  which  are  to  be  accomplished  at  depot  or 
intermediate  support  areas.  Close  coordination  should  be  main¬ 
tained  among  the  logistic  support  and  production  elements  during 
this  action.  The  information  should  be  made  available  to  other 
managers  encaged  in  the  production  planning  for  new  systems  and 
equipment .  Training  plans  should  cover  expected  contingency 
co nd ltions, 

l'T-341)  CONDUCT  SUPPLiy.E NTAL  TRAINING 

Supplemental  training  is  conducted  in  accord  with  the  up¬ 
dated  personnel  and  training  packages  (PT-24A) .  Tins  training 
should  cover  government  and  contractor  product  ion  tasks  to  be 
performed  during  the  remainder  of  the  production  cycle. 
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11.  FUNDING 


11.1  INTRODUCTION 

Successful  production  planning  rec  ires  management  atten¬ 
tion  to  the  interface  between  the  production  elements'  funding 
requirements  and  defense  budgeting  and  financing.  The  production 
funding  element  should  be  closely  interfaced  with  the  system 
design  funding  element  and  the  logistic  support  funding  element 
throughout  the  equipment  life  cycle.  These  funding  elements 
should  be  included  as  part  of  the  overall  program:  budgeting  and 
financing  activities  and  should  require  the: 

•  Early  determination  of  production  funding  estimates 
which,  together  with  the  experience  factors  from  simi¬ 
lar  production  programs,  allow  accurate  forecasting  of 
the  equipment  life  cycle  costs; 

a  Accurate  updating  of  forecasts  for  timely  fiscal  plan¬ 
ning  and  apportionment  of  required  research  and  devel¬ 
opment,  investment,  and  production  funds; 

•  Allocation  of  available  program  funds  to  each  produc¬ 
tion  element  based  upon  the  justified  need,  with  empha¬ 
sis  given  to  schedule  balance  and  task  priorities; 

•  Accurate  accounting  of  funds  expenditures  using  work 
breakdown  structure  and  measurement  criteria  to  insure 
the  proper  use  and  redistribution  of  funds;  and 

•  Schedule  flexibility  in  case  of  budget  changes. 

Essential  to  the  control  of  funds  for  the  production  program 
is  the  establishment  of  a  cost  control  system  which,  as  part  of 


141 


142 


production  plans  and  controls  (Chapter  4),  can  maintain  adequate 
cost  and  schedule  balance  among  all  elements.  Figure  6  and  the 
following  paragraphs  describe  the  direct  relationships  which 
should  exist  among  the  funding  and  other  production  elements. 

11.2  DETAILED  EVENT  DESCRIPTION 

F-:?  PROVIDE  FUNDING  ESTIMATE  (PRELIMINARY) 

Preliminary  funding  estimates  for  concept  formulation  are 
made.  They  are  based  on  the  effort  needed  to  establish  produc¬ 
tion  concepts  and  requirements  not  currently  in  being.  The 
estimates  should  include  funding  for  all  production  planning 
studies;  exploratory  development  of  machine  tools  or  other  such 
items  requiring  state-of-the-art  advar cement?  and  preparation 
of  production  plan  requirements.  Bared  on  cost  experience  data 
(PM-2),  preliminary  production  funding  estimates  are  made.  Cri¬ 
teria  are  established  for  further  definition  of  these  estimates 
and  the  range  of  flexibility  that  is  disired. 

F-5  DEVELOP  FUNDING  SCHEDULE  AND  PLAN  REQUIREMENTS 

Funding  schedule  and  plan  requirements  are  developed  for 
inclusion  with  the  production  plan  requirements  (PM-5).  These 
requirements  are  based  upon  the  selected  production  concepts 
(PM-4)  and  an  estimate  of  each  production  element  "s  budgeting 
and  financing  needs  for  the  definition,  development,  production, 
and  operational  phizes.  Del mitive  estimates  of  the  funding 
requirements  for  definition  phase  production  planning  activities 
are  made.  Work  breakdown  structures  with  line  item  cost  estimates 
for  each  element  are  required.  Due  consideration  is  given  to 
appropriate  fiscal  budget  cycles,  schedules,  and  trade-offs. 
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These  requirements,  as  part  of  FM-5,  are  essential  to  "Key 
Approval  Action"  (SD-5) . 

F-6  ALLOCATE  FUNDS  FOR  DEFINITION  PHASE 

Funds  for  production  element  participation  in  contract  defi¬ 
nition  are  allocated  in  accord  with  the  approved  development 
plan  and  production  requirements  (SD-6A  and  B) .  Their  alloca¬ 
tion  also  should  be  in  accord  with  the  funding  schedule  require¬ 
ments  established  in  F-5. 

F-7  PREPARE  FINANCIAL  PLAN  FOR  PRODUCTION  (EXPERIMENTAL) 

Production  element  funding  plans  should  be  prepared  at  all 
levels  of  management.  These  plans  delineate  the  distribution 
of  funds  (F-6)  for  all  task  efforts.  Consideration  is  given  to 
both  government  and  contract  cost,  with  separate  categories  for 
each,  as  required.  Production  management  reviews  and  approves 
this  plan  for  incorporation  into  the  equipment  program  financial 
plan . 

F-8A  UPDATE  FINANCIAL  PLAN 

New  production  requirements  resulting  from  the  evaluation 
of  the  proposals  (PM-8)  are  the  basis  for  updating  the  financial 
plan.  Estimated  funding  needs  are  evaluated  and  previous  budgets 
are  refined  to  more  accurately  reflect  future  demands.  Reasons 
for  changes  should  be  evaluated  to  determine  their  validity  and 
general  application  for  future  p’anning. 

F-6B  CONFIRM  AVAILABILITY  OF  FUNDS 

The  financial  plan  for  experimental  production  (F-8A)  is 


compared  to  actual  fund  authorizations  for  their  adequacy  to 
support  the  program.  Funding  deficiencies  or  excesses  must  be 
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.identified.  In  p?  >'ticular ,  expected  production  program  risks 
due  to  insufficient  funding  are  documented.  The  deficiencies, 
their  cause,  and  resultin'’  risk  areas  are  coordinated  for  pro¬ 
ject  management  review  prior  to  submitting  the  production  devel¬ 
opment  plan  ( PM - 9 )  for  "Key  Approval  Action"  ( SD-9A ) . 

F-9  ALLOCATE  FUNDS  FOR  EXPERIMENTAL  PRODUCTION  AND  TESTS 

System  development  approval  and  contractor  selection  ( SD-9A 
and  B)  require  allocation  of  production  funds  for  the  develop¬ 
ment  phase.  This  allocation  should  be  in  accord  with  the  fund¬ 
ing  decisions  resolving  previous  iy  identified  problems  (F-8B) . 
Funding  allocation  responsibilities  and  interfaces  should  be 
defined  and  the  funds  allocated  based  upon  a  work  breakdown 
structure  of  the  tasks  to  be  performed  during  the  development 
phase.  This  should  include  all  government/contractor  interfaces 
for  the  production  effort.  Because  of  lead  times  required  for 
complex  manufacturing  equipment  and  tools  such  as  numerical  pro¬ 
gramming  equipment,  the  allocation  of  funds  for  those  particular 
items  should  be  adjusted  to  earlier  procurement. 

F -  1 2 A  UPDATE  FINANCIAL  PLAN  (INITIAL  PRODUCTION) 

The  financial  plan  for  production  is  updated  to  reflect  new 
requirements  stemming  from  design,  support,  and  production  chan¬ 
ges  (PM-12B).  This  action  depends  on  contract  type,  specific 
funding  limits,  and  the  type  of  change  (e.g.,  contractor  or 
government  initiated).  The  revised  plan  becomes  the  baseline 
for  future  budgeting  and  financing  activities. 

F-12B  CONFIRM  FUNDS  FOR  INITIAL  PRODUCTION 


The  updated  plan  (F-12A)  must  be  reviewed  to  determine  the 
adequacy  of  funds  authorized  for  production.  F.xpected  program 
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risks  due  to  insufficient  funds  are  documented.  Deficiencies, 
risk  areas,  and  potential  areas  for  cost  reduction  are  coordi¬ 
nated  for  review  and  resolution  prior  to  allocation  of  the 
production  funds  (F-14). 

F-14  ALLOCATE  FUNDS  FOR  INITIAL  PRODUCTION  AND  TESTS 

Successful  test  and  demonstration  of  sy  tern  and  equipment 
prototypes  (SD-lj  and  -14)  and  verification  that  all  logistics 
support  an'  production  funding  requirements  have  necn  identified 
(SM-13  and  PM-13)  must  be  accomplished  prior  to  authorization  of 
funds  for  initial  production  of  system  equipment  and  logistics 
support  resources.  These  allocated  funds  must  cover  all  defined 
resources  essential  to  the  production  of  major,  minor,  special., 
and  common  items  to  satisfy  the  system,  equipment,  and  logistics 
support  requirements. 

F-15  UPDATE  FINANCIAL  PLAN  (FOI  .LOW-ON  PRODUCT  1  ON  ) 

The  financial  plan  for  production  is  updated  to  reflect  any 
new  requirement  stemming  from  changes  to  the  manut actum  no  pro¬ 
cesses  or  other  activities  during  experimental  production. 

F- lb  CONFIRM  FUNDS  FOR  FOLLOW-ON  PRODUCTION 

Based  upon  the  proposed  product  baseline  established  in 
SP-1S,  the  updated  financial  plan  {F-15)  must  be  reviewed  to 
determine  the  adequacy  of  funds  authorized  for  follow-on  produc¬ 
tion.  Production  management  should  insure  tii.it  t  urni  i  ng  requii- 
merits  for  all  production  elements  are  covered  by  the  product  i  on 
contract  definition  plan  (PM-15B).  Preliminary  es  t  ir  ate:,  of 
funding  requirements  from  the  various  proposing  contractors 
should  be  evaluated  to  determine  the  sufficiency  of  t  ..mi  i  ng 


requirements  an  the  plan.  Expected  program  risks  due  to  insuffi 
cient  funding  should  be  documented.  All  deficiencies  and  risk 
areas  should  be  coordinated  for  review  and  resolution  error  lo 
allocation  of  the  production  funds  (F-17). 

F-  17 ALLOC'.' ui:  11  IN 00  FOR  FOLLOW -t ,N  PRODUCTION 

Compatibility  of  specifications  for  all  equipment  and  sup¬ 
porting  resources  with  the  first  production  article  should  be 
assured  prior  to  allocation  of  funds  for  follow -on  production. 
This  is  the  responsibility  of  prouuct  i  on  ranag  merit  and  is  essen 
tia.1  to  Key  Approval  Action.  (TM-17E).  Participation  in  the 
reviews  leading  to  this  key  approval  action  is  required  by  both 
system  design  and  logistics  support  management  personnel . 

Product  baseline  approval  is  the  authorization  for  all  follow-on 
production  fiscal  funds  roloas1'. 

F - 18  CONTI  N'Ub  FISCAL.  FUNDING  CYCLE 

Production  management  men. tors  fund i ng  roqui regents  ami 
allocations  to  set'  th.at  each  product  i  on  element  receives  an  1 
accounts  for  its  share  of  the  funds .  Shortages  or  overgoes  are 
recorded  and  nd'justmont.s  made  t  o  the  fiscal  funding  requests  or 
to  the  program  requiring  these  funds.  Work  breakdown  structure 
anti  schedule  balancing  actions  must  be  accomplished  to  assure 
that  these  fiscal  funding  requests  are  properly  made  and  that 
any  deficiencies  are  immediately  made  known. 

F-  1 1  UPDATL  FINANCIAL  PLAN’S  FOR  PRODUCTION 

Changes  resulting  from  service  testing  or  the  manufacturing 
processes  require  financial  plan  updating  to  reflect  revised 
funding  requ l rerents .  Adjustments  in  fiscal  funding  allocations 
aic  ratio  based  on  these  approved  rhanaes. 
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F-24A  UPDATE  FINANCIAL  PLAN  (MODIFICATIONS)  AND  CONFIRM  FUNDS 

Modification  cycles  may  te  the  result  of  deficiencies  found 
during  suitability  testing  or  subsequent  operations  (SD-22  ic 
SM-26) .  Depending  on  the  deficiency,  new  equipment  design  or 
redesign  of  old  equipment  may  require  new  production  contracts. 
Preliminary  funding  estimates  for  projected  equipment  and  support 
modification  should  have  been  part  of  the  early  development  phase 
forecast.  These  estimates  should  have  been  based  on  production 
experience  with  similar  systems  and  should  reflect  past  funding 
expenditure  patterns  including  times  of  need  during  the  life 
cycle  period.  The  plan  is  updated  to  provide  more  accurate 
estimates  of  the  funds  now  required  for  production.  The  adequacy 
of  authorized  funds  is  then  confirmed. 

F_- 24B  ALLOCATE  FUNDS  FOR  MODIFICATION 

Previously  forecasted  funds  confirmed  during  the  action  of 
F--24A  are  allocated  for  any  modifications  th  it  may  be  required. 
Continuous  assessment  of  deficit  ,cios,  risk  areas,  and  other 
specific  items  which  may  cause  schedule  slippage  are  coordinated 
and  reviewed  with  appropriate  command  management  personnel. 

These  reviews  should  include  trade-offs  among  .ill  production 
element  budgets  for  resolution  of  these  deficiencies  within 
available  fundi  ng  limits.  Funding  experience  based,  upon  the 
actions  to  this  point  is  furnished  to  advanced  production  plan¬ 
ning  for  incorporation  into  future  production  estimates  (F-2 ) . 
Alternative  budgeting  and  financing  plans  should  he  prepared  to 
cover  any  expected  future  contingency  conditions. 


CHAPTER  12 


CONTROL  DATA 


Interface  Responsibilities: 


e  Producibility  Specification  and  Demonstration 
Data 

o  Plans  and  Controls  Analysis,  Test,  Cost, 

Change,  and  Schedule  Data 

o  Manufacturing  Plans,  Processes,  and 
Experience  Data 

o  Inspection  and  Test  Data  for  Acceptance, 

Endurance,  Destruct,  Tolerance*,  Allowances, 
Quality  Limits,  etc. 

o  Equipment  and  Tools  Requirements  and  Use  Data 

o  Facilities  Requirements  and  Use  Data 

o  Industrial  Support  Experience  Information 

o  Personnel  and  Training  Special  Skills  Analyses, 
Demonstration,  and  Use 

o  Funds  Requirements,  Allocations,  Expenditures, 

and  Cost.  Oats 
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12.  "CONTROL  DATA 


12.1  I NTRODUCTI ON 

A  control  data  element  is  essential  to  the  performance, 
configuration,  cost,  and  schedule  control  for  production  of 
systems  and  equipment.  This  element  should  meet  the  separate 
technical  and  management  needs  of  organizations  which  have  dif¬ 
fering  production  requirements.  This  control  data  element  is 
responsible  for  collecting,  programming,  and  distributing: 

•  Production  engineering  analysis  documentation; 

•  Production  inspection  and  test  records  and  reports; 

«  Schedules  and  records  of  milestone  achievement; 

•  Configuration  and  coding  systems  for  identification  of 
requirements; 

«  Production  effectiveness  reporting  systems; 

p  Plant  maintenance  management  and  failure  data  informa¬ 
tion;  and 

•  Other  ^requirements  and  forecast  information. 

Early  in  development,  production  management  identifies  the 
extent  to  which  the  above  information  systems  will  be  implemented 
during  all  phases  Oi.  the  equipment  life  cycle.  Determinations 
are  made  as  to  where,  when,  how,  and  by  whom  the  data  will  be 
needed.  Wherever  common  usage  of  these  data  is  essential  to 
both  government  and  contractor,  the  data  and  data  collection 
system  should  be  compatible  with  the  current  directives.  The 
data  should  be  appropriate  to  the  level  of  detail,  type,  complexity. 
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and  cost  of  the  production  resources.  In  some  cases,  they  should 
be  classified  as  working  data.  Where  different  management  levels 
require  the  use  of  information  in  summary  form,  the  requirements 
should  delineate  that  information  by  type,  depth,  and  use  as 
appropriate  to  the  management  level.  When  sampling  or  summary 
techniques  cun  provide  needed  information  on  a  one-time  or 
periodic  basis,  redundant  production  report  processing  can  be 
eliminated.  The  data  systems  should  be  oriented  to  the  use  of 
the  data  to  "manage,"  rather  than  to  the  "management  of  data." 
Hardware  quality,  cost,  configuration,  and  schedule  control 
policies  also  should  pertain  to  the  data  systems. 

Acquisition  and  operation  of  new  and  complex  production 
equipment  and  tools  may  justify  electronic  data  processing. 

Where  this  approach  is  used,  care  should  be  taken  to  establish 
workable  interfaces  with  normal  data  reporting  systems.  Care  {< 
should  be  exercised  to  assure  that  all  management  levels  receiv¬ 
ing  production  summary  data  as  raw  tape,  cards,  etc.  have  immedi¬ 
ate  access  to  compatible  processing  systems.  Trade-off  studies 
should  be  conducted  in  advance  to  determine  the  advantages  of 
utilizing  the  new  process  for  the  total  production  effort. 

12.2  DETAILED  EVENT  DESCRIPTION 

CD-2  INPUT  PRODUCTION  EXPERIENCE  DATA 

Based  on  the  systems  and  logistics  support  requirements, 
qualitative  and  quantitative  production  experience  data  should 
be  provided.  Those  data  should  include  production  experience  on 
similar  programs  such  as: 

•  Estimates  of  the  current  use  of  production  tooling  and 
facilities? 
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©  Current  production  capability  trend  forecasts ■ 

»  State-of-the-art  prcducibility  criteria  (machine  pro¬ 
cessing  restrictions,  numerical  toe  ng  capability  by 
location  and  quantity,  etc.): 

»  Current  and  forecast  critical  materials  data  (e.g., 
volume,  processing  times,  usage  patterns,  etc.) 

®  Industrial  support  experience  (contractor  versus 
organic)  based  on  mission  essential  needs: 

9  Techniques,  policies,  and  problems  for  cost,  change, 
and  schedule  control;  and 

•  Production  concepts,  plans,  records,  and  reports 
common  to  the  system  and  equipment. 

CD-3  PROGRAM  ALTERNATIVE  PRODUCTION  MODELS 

Concurrent  with  the  definition  of  system  and  support  alter¬ 
natives,  preliminary-  production  models  are  evaluated  to  the  degree 
necessary  for  defining  concepts  and  life  cycle  cost  estimates. 

Data  processing  of  quantitative  estimates  for  facilities,  equip¬ 
ment  and  tools,  manpower,  and  materials  may  be  required.  These 
data  should  be  recorded  as  justification  for  concept  decisions. 

The  data  models  may  be  included  in  the  overall  system  feasibility 
studies.  They  also  should  be  structured  to  allow  ready  access 
to  production  summary  data. 

CD-4  ESTABLISH  CONTROL  DA f A  CONCEPT 

Based  upon  the  production  concept  selection  (PC-4),  a 
preliminary  control  data  concept  should  be  established  which  will 
provide  a  pilot  model  of  the  way  management  data  needs  are  to  be 
satisfied  during  subsequent  definition,  development,  and  produc¬ 
tion  events. 
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CD- 5  PREPARE  CONTROL  DATA  PLAN  REQUIREMENTS 

The  control  data  element,  in  coordination  with  production 
management,  should  identify  requirements  for: 

•  Production  engineering  analysis  and  controls  documen¬ 
tation; 

„  Inspection  and  test  demonstration  reporting  methods; 

0  Configuration,  schedule  balance,  and  current  cost  and 
cost-in-production  cost  control  tracking  system; 

•  Standard  production  codes  and  material  item  identifica¬ 
tion  procedures  in  support  of  production  management 
needs ; 

a  Identification  of  each  production  management  element  s 
specific  data  needs  and  outputs; 

«  Acquiring  and  evaluating  status  reports  which  show 
achie\ement  of  schedules,  slippages,  shortages  of 
material,  equipment  and  tool  items,  manpower  versus 
personnel  requirements  trends,  inspections  and  tests, 
and  summary  data  to  satisfy  government/contractor  man¬ 
agement  needs;  <  id 

•  A  production  management  effectiveness  reporting  system 
which  will  reflect  overall  progress  and  problem  resolu¬ 
tion  during  high  flow  production  runs. 

CD-7A  SPECIFY  DATA  MANAGEMENT  REQUIREMENTS 

Based  on  the  specific  data  plan  requirements  (CD-5) ,  manage¬ 
ment  responsibilities  and  interfaces  should  be  defined  for: 

0  Collecting  and  reporting  raw  data  information; 
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•  Collating  data  for  analysis; 

•  Research  and  handling  of  various  types  of  industrial 
support  information; 

®  Dissemination  of  data  and  reports; 

•  Evaluation  and  analysis  of  reported  data  in  the  light 
of  knowledge  needed  by  each  production  element;  and 

«  The  reporting  of  selected  production  performance  for 
use  in  future  planning. 

Definition  of  the  control  data  plan  requirements  provides 
a  means  for  identifying  data  needs  and  sources  by  time,  place, 
and  production  specialist  responsibility. 

CD-7B  ESTABLISH  DATA  PLAN  EVALUATION  CRITERIA 

Control  data  plan  evaluation  criteria  should  be  established 
to  rate  contractor  proposals  in  response  to  the  data  portion  of 
the  bid  package.  The  data  plan  should  be  evaluated  for  adequacy, 
currency,  simplicity,  and  validity.  The  criteria  should  provide 
for  comparison  evaluations  of  how  each  specific  production  element 
will  implement  data  collection,  dissemination,  and  use  tasks  and 
responsibilities.  Evaluation  should  also  consider  plans  for  fur¬ 
nishing  and  collecting  data  to  and  from  subcontractor  and  project 
offices.  Consideration  should  be  given  to  communication,  propri¬ 
etary,  and  security  limitations. 

CD-8  EVALUATE  DATA  PLAN  PROPOSALS 

Data  plan  proposals  from  each  contractor  will  be  evaluated 
in  accordance  with  the  criteria  specified  in  CD-7B. 
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CD-9  APPROVE  CONTROL  DATA  PLAN 

Approval  of  the  control  data  plan  consists  of  a  combined 
contractor/project  management  review  and  sign-off  of  individual 
and  interfacing  data  responsibilities.  This  review  must  insure 
a  clear  understanding  of  terms,  conditions,  and  definitions.  It 
is  a  part  of  the  negotiations  preliminary  to  award  of  the  devel¬ 
opment  contract.  The  control  data  plan  should  also  consider  a 
method  for  retrieval  and  feedback  of  data  information  to  block 
CD-2  for  future  panning, 

CD-10A  PROGRAMMING  OF  PRODUCTION  ENGINEERING  DATA 

Beginning  with  the  use  of  preliminary  research  and  develop¬ 
ment  documentation  representing  designs  that  have  not  yet  been 
fully  stabilized,  production  engineering  information  and  manufac¬ 
turing  and  test  information  are  progressively  incorporated  into 
a  documentation  system  which  allows  complete  configuration, 
schedule  balance,  and  cost  control  of  all  future  activities. 

Where  computer  processing  innovations  allow,  specif : cation, 
design,  and  manufacturing  processes  information  should  be  pro¬ 
grammed  directly  into  that  system.  Means  of  extracting  and  sum¬ 
marizing  management  data  must  be  provided  in  accordance  with  the 
requirements  and  criteria  previously  established  (CD-9).  To  the 
degree  practical,  all  data  required  to  support  the  production 
elements  should  be  included  in  one  set  of  documentation  or  within 
a  single  data  processing  system.  Control  of  each  element  of  these 
data,  however,  may  be  based  upon  an  analysis  of  what  organiza¬ 
tion  needs  what  data  element  for  what  use. 

CD-I  OB  r-STAjBl  T'  STANDARD  PRODUCTION  CODES 

In  accordance  with  overall  standard  system/equi^.  /support 
codes,  a  set  of  common  production  codes  should  be  established  in 
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terms  of  work  elements  which  are  assigned  to  cover: 

•  Production  engineering  analysis  control  systems; 

•  Manufacturing,  industrial  support,  and  inspection  and 
test  management  systems; 

•  Production  performance  demonstration  evaluations;  and 

•  Production  materiel  items  and  personnel  systems. 

Codes  are  developed  in  accordance  with  DoD  methods  and 
standards  to  assure  appropriate  commonality  in  terms  of  overall 
system  design,  support,  and  production  reference. 

CD-11  to  -14  COLLECT  AND  ANALYZE  EXPERIMENTAL 
PRODUCTION  TEST  DATA 

Performance  results  should  be  ted  back  to  each  production 
element  for  evaluation  of  attainment  of  the  assigned  production 
objectives.  Each  change  in  requirements  triggers  a  new  evalua¬ 
tion  cycle  to  define  the  impacts  and  develop  trade-off  choices 
among  design,  support,  and  production  modifications.  Measures 
of  performance  for  specific  manufacturing,  inspection,  and  test, 
actions  should  be  in  accordance  with  the  inspection  and  test 
criteria  previously  established  and  include  those  factors  neces¬ 
sary  to  maintain  quality  and  cost  control.  In  complex  develop¬ 
ment  projects,  data  services  for  production  engineering  analysis 
documentation  can  provide  the  manager  with  a  mechanized  system 
to  control  and  record  all  changes.  In  simpler  procurements, 
however,  documentation  control  may  be  done  manually.  Data  col¬ 
lection  should  encompass  procurement  orders,  shop  orders,  delivery 
notices,  acceptance  statements,  inspection  ~ecords  and  reports, 
and  other  significant  documentation  which  will  establish  a  con¬ 
tinuous  chain  of  recorded  events  for  the  maintenance  of  schedule 
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balance  throughout  the  production  cycle.  Use  of  the  data  con¬ 
trol  system  during  experimental  production  and  test  will  check 
out  the  system  before  high  volume  production. 

CD- 15  UPDATE  CONTROL  DATA  PLAN 

Production  control  data  m  at  be  evaluated  for  their  effect 
on  subordinate  element  actions  (e.g.,  data  collection,  processing, 
evaluation,  and  analysis).  The  control  data  plan  is  updated  for 
inclusion  in  the  production  contract  definition  plan  (PM-15B) 
and  the  product  baseline  (PM-17B). 

CD-xb  to  24A  COLLECT  AND  ANALYZE  DATA  ON 
INITIAL  PRODUCTION  UNITS 

Beginning  with  the  initial  production  of  systems  and  equip¬ 
ment  for  user  service  and  operational  suitability  tests,  data 
should  be  collected  and  analyzed  by  all  production  management 
elements.  The  data  should  be  in  accord  with  the  requirements 
established  by  production  engineering  and  analyzed  to  the  per¬ 
formance  criteria  established  by  producibi 1 i ty  and  inspection 
and  test  requirements.  The  data  collection  and  analysis  effort 
should  be  part  of  a  change  control  system  whose  objectives  in¬ 
clude  timely  corrective  action  within  schedule  milestones  and 
cost  control  parameters.  The  data  collection  and  analysis  effort 
she  Id  be  continuous  throughout  initial  production  and  should 
cover  all  events  concerned  with  manufacturing,  test,  acceptance, 
and  problem  resolution.  It  should  cover  production  element 
interactions  and  management  interfaces  among  project,  prime  con¬ 
tractors,  and  subcontractors. 
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CD- 17B  EVALUATE  PROPOSED  PLANS 

Contractor  proposed  data  systems  are  reviewed  and  evaluated 
to  the  criteria  established  in  CD-7R.  Conformance  to  all  produc¬ 
tion  management  element  needs  are  verified  and  a  control  data 
system  selected  for  fcllow-on  production.  Control  data  services 
responsibilities  and  relationships  among  contractor  and  military 
organizations  are  established  to  allow  for  a  continuous  data 
flow  to  future  operations  and  support. 

CD-18B  to  -26  COLLECT  AND  ANALYZE  DATA  DURING 
FOLLOW-ON  PRODUCTION 

Initiation  of  follow-on  production  (PM-17B)  is  the  starting 
point  for  collection  and  analysis  of  control  data  to  assure  con¬ 
tinuity  for  all  subsequent  production  actions  while  maintaining 
schedule  balance  and  cost  control.  Collection,  analysis,  dissemi¬ 
nation,  and  use  of  these  data  is  in  accord  with  previously  estab¬ 
lished  plans  (CD-17B) .  Lessons  learned  from  the  initial  produc¬ 
tion  data  system  are  incorporated.  To  the  maximum  degree  practical 
the  changes  should  be  kept  to  a  minimum  and  the  services  continu¬ 
ous  a  id  compatible.  Experience  information  should  be  collected 
on  the  phaseover  of  project  and  contractor  activities  to  systems 
support  commands.  Contingency  production  plans  and  experience 
information  should  be  incorporated  for  rapid  extraction  and 
summary  use  as  port  r  a  production  preparedness  program. 

Element  interface  data  should  be  collected  and  analyzed  to 
maintain  compatibility  among  system/support  and  production  man¬ 
agement  actions  during  the  use  and  control  of  all  production 
resources.  Summary  performance  and  cost  reports,  appropriately 
and  selectively  applied  at  all  management  levels,  continue  for 
the  balance  of  production  during  the  equipment's  life  cycle. 
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This  guide  describes  typical  project  management  activities 
and  key  decision  points  essential  to  effective  production  planning 
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planning.  It  is  designed  to  assist  production  managers  in  definir. 
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